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1.0 INTRODUCTION 

Sierra Pacific Resources (SPR) is proposing to build a new power generation plant, the Ely 
Energy Center (EEC), near Ely, Nevada, in White Pine County.  The Sierra Pacific Power 
Company and Nevada Power Company will own and jointly operate the EEC.  The EEC is a 
vital part of SPR’s integrated resource plan for supplying electric power to meet Nevada’s 
growing electrical demand.  The proposed EEC will consist of a two-unit, pulverized coal-fired 
(PC) plant.  The EEC will use a supercritical cycle and be designed to fire sub-bituminous coal.  
Each unit will be rated at 750 megawatts (MW) nominal generating capacity.  Ancillary plant 
equipment will include fuel and waste preparation and handling equipment; fuel and waste 
loading/unloading, transfer, and storage facilities; a distillate oil-fired auxiliary boiler; fire 
protection equipment; and backup generation facilities.  All control equipment has been selected 
from a best available control technology (BACT) analysis.  The EEC will be equipped with a 
continuous emissions monitoring system (CEMS) that will monitor and record pollutants as 
required under federal and state regulations. 
 
In addition to the two PC boilers, the EEC will use an ultra low sulfur distillate oil-fired auxiliary 
boiler with a maximum heat input rating of 220 million British thermal units per hour 
(MMBtu/hr).  Ancillary equipment includes one diesel engine auxiliary generator (4,650 
horsepower(hp)), one diesel SO2 absorber emergency quench pump (683 hp), one switchyard 
diesel engine auxiliary generator (1013 hp), one diesel fire water pump (788 hp), one diesel 
booster fire pump (90 hp), and one propane spark ignited communication auxiliary generator (80 
hp).  There will also be two air-cooled condensers assisted by two wet cooling towers, material 
handling systems, and storage facilities.   
 
Because the EEC is a new fossil fuel-fired steam electric plant with more than 250 MMBtu/hr 
heat input, it is a major source subject to the Prevention of Significant Deterioration (PSD) 
requirements.  For a new major source subject to PSD review, all pollutants for which the area is 
classified as “attainment” and that are emitted at amounts equal to or greater than significant 
emission rates set by the U.S. Environmental Protection Agency (EPA) are subject to a BACT 
analysis.  Emissions for nitrogen oxides (NOx), sulfur dioxide (SO2), sulfuric acid (H2SO4), 
carbon monoxide (CO), volatile organic compounds (VOC), particulate matter (PM), lead, and 
hydrogen fluoride (HF) exceed the significant emission rates set by the EPA and are subject to a 
BACT analysis.   
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Section 2.0 summarizes the top-down BACT process, and the BACT analyses for each emission 
source for each criteria pollutant are presented in Sections 3.0 through 13.0.  References used to 
prepare this analysis are listed in Section 14.0.  Mercury emissions will be controlled under the 
Clean Air Mercury Rule (CAMR) as implemented in Nevada and, therefore, are not discussed in 
this BACT analysis. 
 
For the main PC boilers, SPR has chosen the BACT to be selective catalytic reduction (SCR) 
with low NOx burners (LNB) and over fire air (OFA) for NOx control, wet flue gas 
desulfurization (FGD) for SO2 control, pulse jet fabric filter system for PM and lead control, the 
combination of wet FGD and fabric filtration for acid gas control, and good combustion practices 
for CO and VOC control.  Table 1-1 summarizes the proposed BACTs and emission rates. 
 
For the 220 MMBtu/hr distillate oil-fired auxiliary boiler, the BACTs were determined to be 
LNB for NOx control, limiting fuel sulfur content to 0.0015 percent or less for SO2 control, and 
good combustion practices for CO and VOC control.  PM is controlled by using distillate oil, a 
low-ash fuel.  No significant lead or fluoride emissions result from the auxiliary boiler. 
 
The BACTs for NOx, SO2, H2SO4, CO, VOC, and PM control for the diesel engine equipment, 
including the 4,650 hp plant diesel engine auxiliary generator, 683 hp diesel SO2 absorber 
emergency quench pump, 1013 hp switchyard diesel engine auxiliary generator, 788 diesel fire 
water pump, and 90 hp diesel booster fire pump, include limiting fuel sulfur content to 0.0015 
percent and purchasing equipment that complies with regulations for manufacturers set forth in 
Title 40 of the Code of Federal Regulations (CFR) 60 Subpart IIII.  Significant lead and fluoride 
emissions will not result from the ancillary diesel equipment. 
 
For the material handling and storage facilities, BACTs include using partial enclosures, dust 
collectors, telescoping chutes, lowering wells, and/or wet suppression to control PM and 
particulate matter with an aerodynamic diameter less than 10 micrometers (PM10) emissions. 
 
The BACT for controlling PM emissions from the cooling towers was determined to be drift 
eliminators with control of draft to 0.0005 percent of the circulating water rate. 
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TABLE 1-1 
SUMMARY OF SELECTED BACTS FOR EMISSION SOURCES 

 

Process Pollutant Proposed Emission Limit 
(lb/MMBtu) Control Technology 

NOx 0.06 (24-hr Average)  LNB, OFA, and SCR 

SO2 0.06 (24-hr Average) Wet scrubber 

H2SO4 0.004 Wet scrubber – Fabric filter 

CO 0.1  Combustion controls 

VOC 0.0035 Combustion controls 

PM/PM10 

0.01 (Filterable PM10, 24-hr Average) 
0.02 (Filterable and Condensable 

PM10, 24-hr Average) 
(Opacity = 10%) 

Fabric filter 

Lead 2.59E-05 Fabric filter 

PC Boilers 

HF 0.0004 Wet scrubber – Fabric filter 

NOx 0.1 LNB 

SO2 0.05 Limit fuel sulfur to < 0.0015% 

H2SO4 -- Limit fuel sulfur to < 0.0015% 

CO 0.036 Combustion controls 

VOC 0.0018 Combustion controls 

Auxiliary Boiler 

PM/PM10 
0.01 (Filterable)  

0.01 (Condensable)  
(Opacity = 20%) 

Low-ash fuel 

SO2 -- Limit fuel sulfur to < 0.0015% 

H2SO4 -- Limit fuel sulfur to < 0.0015% 

NMHC and 
NOx 

Generator: 37.0 lb/hr 
Fire Water Pump: 7.3 lb/hr Combustion controls 

CO Generator: 23.1 lb/hr 
Fire Water Pump: 4.5 lb/hr Combustion controls 

VOC Included in NMHC and  NOx Combustion controls 

Diesel Engine 
Generator/Fire 

Water 
Pump/FGD back 

up pumps 

PM/PM10 
Generator: 1.3 lb/hr (total) 

Fire Water Pump: 0.3 lb/hr (total) Low-ash fuel 
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TABLE 1-1 (CONTINUED) 
SUMMARY OF SELECTED BACTs FOR EMISSION SOURCES 

Process Pollutant Proposed Emission Limit 
(lb/MMBtu) Control Technology 

Material 
Handling and 

Storage 
Facilities 

PM/PM10 0.005 grains/dscf 
Dust collectors, partial enclosures, 

telescoping chutes, and wet suppression 
(fog), pile compaction and contouring  

Cooling Towers PM/PM10 0.0005% of circulation rate Drift eliminators 

Notes: 
 
-- = Not applicable 
BACT = Best available control technology 
CO = Carbon monoxide 
hr = Hour 
dscf = Dry standard cubic foot 
FGD = Flue gas desulfurization 
H2SO4 = Sulfuric acid 
HF = Hydrogen fluoride 
lb = Pound 
LNB = Low NOx burners 
MMBtu = Million British thermal units 
NMHC = Non-methane hydrocarbon 
NOx = Nitrogen oxides 
OFA = Over fire air 
PM = Particulate matter 
PM10 = Particulate matter with an aerodynamic diameter less than 10 micrometers 
SCR = Selective catalytic reduction 
SO2 = Sulfur dioxide 
VOC = Volatile organic compound 
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2.0 TOP-DOWN BACT PROCESS 

The BACT process is discussed in detail in the EPA document “New Source Review Workshop 
Manual: Prevention of Significant Deterioration and Nonattainment Area Permitting” (NSR 
Manual) (EPA 1990).  The BACT process is conducted by pollutant for each emission source.  
The process contains the following five steps: 
 

• Step 1: Identify all potential control technologies applicable to the pollutant and process.  

• Step 2: Determine the technical feasibility of each control technology identified under 
Step 1 as applicable to the proposed facility. 

• Step 3: Rank the remaining control technologies based on achievable emission rates. 

• Step 4: Evaluate the most effective control technology based on economic, energy, and 
environmental factors.  If the most effective control technology is not feasible as a 
result of economic, energy, or environmental factors, the next most effective 
technology is evaluated.  This process continues until a technology is selected.  If 
the top ranked technology is chosen as the BACT, it is not necessary to review the 
economic, environmental, and energy factors. 

• Step 5: Select a BACT and corresponding emission limit for the pollutant. 

 
Potentially applicable control technologies were identified for the EEC facility under Step 1 by 
reviewing the “RACT/BACT/LAER Clearinghouse (RBLC)” database (EPA 2007), the EPA 
“National Coal Database: National Coal Fired Utility Projects Spreadsheet” (EPA 2006b), recent 
permit applications, technical papers, and literature from and discussions with control technology 
vendors.  The technologies were then evaluated for technical feasibility; ranked by achievable 
emission rate; and evaluated for economic, energy, and environmental factors.  BACT and 
emissions limits were then identified for each pollutant and process.  Results of the analyses are 
presented in Sections 3.0 though 13.0. 
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3.0 BACT ANALYSIS FOR PC BOILER, NOx 

The term NOx is used to describe both nitrogen dioxide (NO2) and nitric oxide (NO).  These 
gases are created from coal and air during combustion.  Thermal NOx refers to NOx created by 
reaction of molecular nitrogen and molecular oxygen from the air at high temperatures (greater 
than 2,200 ºF) inside the boiler combustion zone.  Fuel NOx is NOx formed when nitrogen 
compounds in coal combine with oxygen from air.  Fuel NOx accounts for 80 percent of the NOx 
created during combustion and consists mainly of NO, with the remainder being NO2.   
 
The generation of NOx is affected by flue gas residence time, flame temperatures, oxygen levels, 
and the quantity of nitrogen in the fuel.  A longer flue gas residence time in the combustion zone 
allows for reaction between NOx and CO and will result in lower NOx levels.  Higher flame 
temperatures result in increased formation of NOx as a result of nitrogen (N2) and oxygen (O2) 
thermal decomposition and reaction above 2,200 ºF to form NO and NO2.  The highest rates of 
NOx formation occur when flame temperatures are between 3,000 and 3,600 ºF (Davis 2000).  
Minimizing quantities of excess oxygen will decrease NOx levels by limiting the thermal 
decomposition and reaction between N2 and O2.   

3.1 STEP 1: IDENTIFY POTENTIALLY FEASIBLE NOX CONTROL OPTIONS 

Several techniques can be used to reduce NOx emissions from coal combustion.  NOx control 
techniques can be divided into pre-combustion, combustion, and post-combustion control 
technologies.  NOx control options identified for potential application with the proposed EEC PC 
boilers include the following: 
 
Pre-Combustion  

• Coal selection 
 
Combustion 

• Combustion controls (good combustion practices) 
• LNB 
• OFA 
• FGR 
• Rotating opposed fire air (ROFA®) 
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Post-Combustion 
• Gas re-burn 

- Natural gas re-burning (NGR) 
- Fuel lean gas re-burning (FLGR) 
- Advanced gas re-burning (AGR) 
- Amine-enhanced gas injection (AEGI) 

• Electro-Catalytic Oxidation™ (ECO) 
• SCR 
• Selective non-catalytic reduction (SNCR) 
• Hybrid SNCR/catalysts system 
• Pahlman Process, EnviroScrub Technologies Corporation (EnviroScrub) 
• SCONOX™ 
• THERMALONOx™ 
• Wet NOx scrubbing 

3.2 STEP 2: TECHNICAL FEASIBILITY OF POTENTIAL CONTROL OPTIONS 

Table 3-1 summarizes findings from the technical feasibility analysis of proposed NOx control 
technologies.  

3.2.1 Pre-Combustion Technologies 

Coal Selection 

Nitrogen content in coals can vary from 0.5 to 2.0 percent.  Up to 80 percent of the NOx is from 
fuel-bound nitrogen.  Burning coal with lower nitrogen content would reduce NOx levels.  Coal 
selection is not a technically feasible option for reducing NOx emissions because coals are not 
selected based on nitrogen content; rather, they are selected based on heating value, sulfur 
content, moisture, and ash characteristics.  Coal selection will therefore not be retained for 
further analysis. 

3.2.2 Combustion Technologies 

Combustion Controls (Good Combustion Practices) 

Combustion controls include designing and operating the boiler in a way that reduces NOx 
emissions.  This reduction design would include maintaining appropriate excess air levels, flame 
temperature and flue gas residence time, and good mixing to minimize NOx formation.  
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TABLE 3-1 
TECHNICAL FEASIBILITY AND IN-SERVICE POTENTIAL NOX CONTROL 

TECHNOLOGIES FOR PC BOILERS 

In- 
Service  

Technically 
Feasible  Control Technology 

Yes No Yes No 

Reason for Technical 
Feasibility/Infeasibility 

Coal Selection  x  x 

Coal is not selected based on N2 content; 
therefore, coal selection is not a viable 
method for reducing nitrogen oxides 
(NOx) emissions. 

Combustion Controls x  x  

Combustion controls alone can achieve 
emission rates of 0.4 to 0.7  pound per 
million British thermal units 
(lb/MMBtu) but cannot achieve the 
requirement of 0.11 lb/MMBtu set by  
40 Code of Federal Regulations (CFR) 
Part 60.44Da (1)(e).  Although 
combustion controls do not achieve the 
required reduction in emission rate 
alone, they will be included in 
combination with LNB and OFA for 
ranking purposes 

Electro-Catalytic Oxidation™ 
(ECO)  x  x 

ECO is still in the pilot-scale stage of 
development and is therefore not 
technically feasible for a full-scale 
operation. 

Flue Gas Recirculation (FGR) x  x  FGR is a proven technology for reducing 
NOx emissions 

Gas Re-burn x   x 

As a stand-alone technology, gas re-burn 
cannot meet the emission limit of 0.11 
lb/MMBtu set by 40 CFR Part 60.44Da 
(1)(e).  Gas re-burn could be combined 
with selective catalytic reduction (SCR), 
but this combination has not been shown 
to reduce emissions below the reduction 
obtainable by SCR alone and would 
incur greater costs.  Additionally, gas re-
burn requires natural gas to be available 
in large quantities on-site. 

Advanced Gas Re-burning 
(AGR)  x  x 

As a stand-alone technology, AGR 
cannot meet the emission limit of 0.11 
lb/MMBtu set by 40 CFR Part 60.44Da 
(1)(e).  AGR could be combined with 
selective catalytic reduction (SCR), but 
this combination has not been shown to 
reduce emissions below the reduction 
obtainable by SCR alone and would 
incur greater costs. 
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TABLE 3-1 (CONTINUED) 
TECHNICAL FEASIBILITY AND IN-SERVICE POTENTIAL NOx CONTROL 

TECHNOLOGIES FOR PC BOILERS 

In- 
Service  

Technically 
Feasible  Control Technology 

Yes No Yes No 

Reason for Technical 
Feasibility/Infeasibility 

Fuel-Lean Gas Reburning 
(FLGR)  x  x 

As a stand-alone technology, FLGR 
cannot meet the emission limit of 0.11 
lb/MMBtu set by 40 CFR Part 60.44Da 
(1)(e).  FLGR could be combined with 
SCR, but this combination has not been 
shown to reduce emissions below the 
reduction obtainable by SCR alone and 
would incur greater costs. 

Natural Gas Re-burning (NGR) x   x Natural gas is not available on site, 
making NGR technically infeasible. 

Amine Enhanced Gas Injection 
(AEGI)  x  x 

As a stand-alone technology, AEGI 
cannot meet the emission limit of 0.11 
lb/MMBtu set by 40 CFR Part 60.44Da 
(1)(e).  AEGI could be combined with 
SCR, but this combination has not been 
shown to reduce emissions below the 
reduction obtainable by SCR alone and 
would incur greater costs. 

Hybrid SNCR/Catalysts System  x  x 

An unproven technology on large 
pulverized coal-fired (PC) boilers, 
SNCR is not well-suited for PC boilers, 
is prone to high ammonia slip, and 
cannot achieve better control than SCR 
alone. 

Low NOx Burners (LNB) x  x  LNB is a mature technology and is 
considered standard for modern boilers. 

Over Fire Air (OFA) x  x  

OFA is a mature technology and is often 
applied with LNB.  All other control 
technologies could be considered with 
OFA and LNB. 

Pahlman Process  x  x 
The Pahlman Process is still in the pilot-
scale stage of development and is not 
considered available. 
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TABLE 3-1 (CONTINUED) 
TECHNICAL FEASIBILTY AND IN-SERVICE POTENTIAL NOx CONTROL 

TECHNOLOGIES FOR PC BOILERS 

In- 
Service  

Technically 
Feasible  Control Technology 

Yes No Yes No 

Reason for Technical 
Feasibility/Infeasibility 

Rotating Opposed Fire Air 
(ROFA®) x   x 

ROFA® has only been installed as a 
retrofit technology on units firing 
bituminous coals.  Use of ROFA® would 
cause time delays and resource penalties 
in developing the technology for sub-
bituminous coal combustion and is 
therefore not considered technically 
feasible. 

SCONOx™  x  x 

SCONOx™ is not a demonstrated 
technology for PC boilers.  It has only 
been used on gas-fired combined cycle 
power plants.  The manufacturer does 
not offer SCONOx™ for coal-fired 
boilers, and is considered technically 
infeasible. 

Selective Catalytic Reduction 
(SCR) x  x  

SCR is a proven technology and has 
been applied to coal-fired boilers from 
100 to 1,300 megawatts. 

Selective Non-Catalytic 
Reduction (SNCR) x  x  

SNCR exists on other PC boilers.  PC 
boilers have a much more limited 
furnace temperature window and poor 
lateral mixing, making SNCR less 
effective but still technically feasible. 

THERMALONOx™  x  x 

THERMALONOx™ is not a 
demonstrated technology for large PC 
boilers and is still in the pilot/laboratory 
stage of development, making it 
technically infeasible. 

Wet NOx Scrubbing x   x 

Wet NOx scrubbing systems have been 
installed at chemical processing plants 
and smaller coal-fired boilers but have 
not been demonstrated on large PC 
boilers and are therefore considered 
technically infeasible. 
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Combustion controls alone are not a technically feasible control technology for NOx emissions 
control for the EEC PC boilers.  Combustion controls can achieve emission rates of 0.4 to 0.7 
pound per million British thermal units (lb/MMBtu) (EPA 2007) but cannot achieve the 
requirement of 0.11 lb/MMBtu set by 40 CFR Part 60.44Da (1)(e).  Although combustion 
controls do not achieve the required reduction in emission rate, they will be included with LNB 
and OFA for ranking purposes. 
 
Low NOx Burners (LNB) 

LNBs are specially designed to aid in reducing excess oxygen concentrations, maintaining 
appropriate flame temperatures to minimize NOx formation, and reducing flue gas residence time 
during peak temperature periods.  These conditions are achieved by controlling the profiles of 
temperature during the combustion process.  LNB is often used in conjunction with OFA. 
 
LNBs are a proven technology for PC boilers of various sizes and configurations to reduce NOx 
emissions and are considered a technically feasible control technology.  
 
Over-Fire Air 

OFA is a technology that controls the amount of oxygen in the initial combustion zone and the 
flame temperature in order to reduce the formation of thermal NOx.  For wall-fired PC boilers, 
OFA traditionally moves 20 percent of the combustion air from the burner area to OFA ports 
above the burner columns (Tran and Frey 1996).  OFA additionally reduces oxygen levels 
available for combustion during the early stages, causing the combustion zone to move farther 
into the boiler.  OFA is often used in conjunction with LNB. 
 
OFA is a technically feasible, proven technology for use with wall-fired PC boilers.  Together 
with LNB, OFA is considered the base-case scenario for NOx emissions control (GE Power 
Systems 2001).   
 
Flue Gas Recirculation (FGR) 

FGR reduces the amount of NOx produced by elemental nitrogen and oxygen in the air reacting 
at high temperatures in the combustion zone (Thermal NOx).  FGR reduces the formation of 
Thermal NOx through limiting oxygen concentrations in the combustion zone and decreasing the 
combustion temperature by recirculating part of the flue gas stream. 
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FGR is a feasible technology for controlling NOx emissions from PC boilers because it has been 
shown to be an effective retro-fit technology for oil and coal fired boilers, with reduction 
efficiencies ranging from 20-80% (Schnelle and Brown 2002), with higher efficiencies for 
processes that have low fuel nitrogen concentrations.  When installed on a new coal boiler, the 
reduction efficiencies are likely to be on the lower end of the range.  This technology is retained 
for further analysis. 
 
Rotating Opposed Fire Air 

ROFA® is a technology developed by MobotecUSA that uses booster fans to supply high-
velocity air to asymmetrically placed air nozzles in the furnace to improve mixing by creating a 
gas swirl and to lower the maximum temperature, thereby reducing the formation of thermal 
NOx (MobotecUSA 2006).   
 
ROFA® has only been installed as a retrofit technology on units firing bituminous coals.  Use of 
ROFA® would cause time delays and resource penalties in developing the technology for sub-
bituminous coal combustion and is therefore not considered technically feasible for the EEC PC 
boilers. 

3.2.3 Post-Combustion Technologies 

Gas Re-burn 

Varieties of gas re-burn technologies include AGR, FLGR, NGR, and AEGI.  Gas re-burning 
appends a second combustion zone after the primary combustion in the boiler.  This second 
combustion zone has a separate fuel source, including, but not limited to, coal or natural gas.  
NOx emissions are reduced by reacting NOx from the primary combustion zone with 
hydrocarbons in the re-burn zone.  Gas re-burn is often conducted in conjunction with OFA.  
Details of each re-burn technology are described below. 
 

NGR is gas re-burn technology where the secondary fuel source is natural gas.  NGR 
typically achieves 50 to 60 percent reduction in NOx emissions.  NGR operates in 
conjunction with OFA. 

FLGR uses natural gas as the secondary fuel source but uses less fuel than necessary for 
NGR.  FLGR also does not require the use of OFA.  FLGR typically achieves NOx 
emissions reductions of 35 to 45 percent (Northeast States for Coordinated Air Use 
Management 1998). 
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AGR adds a nitrogen-rich compound such as ammonia or urea to the re-burning zone.  
The injection of the nitrogen compound may be conducted in a variety of configurations, 
including downstream of OFA (which is equivalent to SNCR, discussed below), with 
OFA, or directly into the re-burn zone.  AGR may also be conducted in combination with 
other NOx emission controls. 

AEGI, like AGR, injects a nitrogen-rich compound such as ammonia or urea to the re-
burning zone.  AEGI does not require the use of OFA, and the furnace exists in an overall 
oxidizing condition, with zones of reducing conditions that have high fuel concentrations.  
The nitrogen compound is injected into the zones of reducing conditions, which initiates 
the NOx reduction reactions, differentiating this process from SNCR, where NOx 
reduction occurs in an oxidizing environment (Krolewski and Mingst 2000). 

 
As stand-alone technologies, none of the re-burn options can meet the emission limit of 0.11 
lb/MMBtu set by 40 CFR Part 60.44Da (1)(e).  The reburn technologies could be combined with 
SCR, but the combinations of these technologies have not been shown to reduce emissions below 
the reduction obtainable by SCR alone and would incur greater costs.  A clause in the EPA’s 
NSR Manual (EPA 1990) pertains to evaluating combinations of control technologies and states 
that if a combination of two processes results in the equivalent performance as one of the 
technologies, it is only necessary to evaluate the lower cost option (EPA 1990).  SCR only will 
therefore be evaluated further (see below). 
 
Electro-Catalytic Oxidation™  

ECO is a multi-pollutant control technology developed by Powerspan Corporation.  ECO 
simultaneously controls NOx SO2, PM2.5, mercury, and other metals.  According to Powerspan 
Corporation, ECO treats flue gas in three steps to achieve multi-pollutant removal.  First, most of 
the ash in the flue gas stream is removed in a conventional dry electrostatic precipitator (ESP).  
Following the ESP is a barrier discharge reactor that oxidizes gaseous pollutants to oxides.  For 
example, NO is reacted to form nitric acid (HNO3) and SO2 is converted to H2SO4.  Products of 
the oxidation process are then captured in a wet electrostatic precipitator (WESP) that also 
collects fine PM.  Liquid effluent from the WESP may be treated to remove collected ash and 
then delivered to a system to produce concentrated H2SO4 and HNO3 for sale (Powerspan 2006).  
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A pilot study of ECO was conducted at First Energy’s R. E. Burger Plant in Shadyside, Ohio, 
and it was proven effective in reducing emissions of NOx, SO2, acid gases, and PM2.5.  The ECO 
pilot unit will continue running through 2006 and possibly 2007.  In September 2005, Powerspan 
Corporation announced that it planned to install its first full-scale ECO unit at First Energy’s 
215-MW unit at the Bay Shore Plant in Oregon, Ohio (Alix and Kanary 2006).  
 
The EPA’s Draft NSR Manual states that “technologies in the pilot scale testing stages of 
development would not be considered available for BACT review” (EPA 1990).  Because ECO 
is still in the pilot-scale stage of development, it is not considered technically feasible for a full-
scale PC boiler as proposed for the EEC. 
 
Selective Catalytic Reduction 

SCR uses the injection of a nitrogen reagent such as ammonia or urea into the flue gas 
downstream of the combustion chamber and upstream of the air heater.  After mixing, the flue 
gas and nitrogen reagent enter into a chamber and diffuse through a catalyst that reduces the NOx 
into N2 and water vapor.  Catalysts often consist of titanium dioxide, vanadium pentoxide, or 
tungsten trioxide (Krolewski and Mingst 2000).  The temperature range for optimum 
performance of this reaction is from 480 to 800 ºF, which is well suited to the 650 to 750 ºF 
temperature range of the flue gas between the boiler economizer flue gas outlet and air heater 
flue gas inlet (EPA 2006c).  

 
SCR is a proven technology for coal- and natural gas-fired boilers from 25 to 800 MW and is 
considered technically feasible for the EEC PC boilers. 
 
Selective Non-Catalytic Reduction 

SNCR uses the injection of a nitrogen reagent such as ammonia or urea into the flue gas 
downstream of the combustion chamber.  When temperatures are between 1,600 and 2,100 ºF, 
the NOx will be reduced into N2 and water vapor (EPA 2006d).  If temperatures dip below 1,550 
ºF, ammonia will not fully react and will result in undesirable “ammonia slip” emissions.  Above 
a temperature of 2,200 ºF, the ammonia will oxidize to form additional NOx.   

 
The required degree of temperature control necessary in the SNCR process is difficult to achieve 
with PC boilers.  PC boilers operate at a temperature range of 2,500 to 3,000 ºF, fluctuating with 
changing fuel loads.  To achieve the necessary temperatures for SNCR, the SNCR process would 
need to take place in the backpass region of the boiler; however, because the temperature range 
will vary, the ideal location will vary.  Sufficient residence times for conversion of NOx to N2 are 
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difficult to maintain in this region of the boiler, decreasing NOx removal efficiency.  PC boilers 
using SNCR are prone to high ammonia slip because of the lack of feed-forward control of 
reagent injection. 
 
A search of the RBLC database reveals that prior to 1993 a number of PC boilers were permitted 
with SNCR as BACT emission control technologies.  As BACT emission limits have become 
more stringent in the last 10 years, few new PC boilers have SNCR.  As SNCR has been 
demonstrated on previous PC boilers, it is considered technically feasible for the proposed EEC 
boilers. 
 
Hybrid SNCR/Catalysts System 

The emerging technology of hybrid SNCR/catalysts system uses SNCR and SCR in series, 
achieving NOx emissions reductions equivalent to SCR technology.  The hybrid technology first 
uses SNCR to reduce NOx levels with a controlled amount of ammonia slip.  This slip then 
functions as an ammonia source for the second in-duct SCR step that achieves additional NOx 
reduction and minimizes total ammonia slip (Krolewski and Mingst 2000).  This technology has 
not been well proven, and the process of regulating the ammonia injection through the SNCR to 
achieve NOx reduction at the SCR step is imprecise.  Installation of a hybrid SNCR/catalysts 
system requires a higher initial capital investment than traditional SCR; however, hybrid 
SNCR/catalyst systems use less catalyst in the SCR step than regular SCR, thereby reducing 
operation and maintenance (O&M) costs compared to traditional SCR. 
 
Despite potential long-term cost savings realized by using the hybrid SNCR/catalysts system 
over the SCR system, the disadvantages presented by the PC boiler to the SNCR process 
discussed above, imprecise ammonia control, lack of additional emissions reduction over 
conventional SCR processes, and the unproven nature of this technology at a large scale prevent 
this technology from further review in the BACT process. 
 
Pahlman Process, EnviroScrub 

The Pahlman Process is a multi-pollutant control technology that simultaneously controls NOx 
and SO2.  EnviroScrub, the developer of the Pahlman Process, has released only general 
information about the technology.  According to the company’s website, the process is located 
downstream of the particulate control device and uses a spray dryer absorber where a proprietary 
Pahlmanite™ scrubber material contacts the exhaust stream.  The exhaust stream then passes 
through a “baghouse reaction chamber” where the Pahlmanite™ material is removed prior to the 
final exhaust stack.  This technology is currently in the pilot-scale stage of development, and the 



BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS 
ELY ENERGY CENTER 

 
 

TETRA TECH EM INC.  PAGE 16 
 

company operates a trailer-mounted pilot demonstration unit that can process coal-fired boiler 
exhaust slip streams of up to 2,000 standard cubic feet per minute (scfm) (EnviroScrub 2006). 
 
The Pahlman Process has been demonstrated in small-scale testing to reduce NOx and SO2 
emissions from coal-fired boiler exhaust slip streams; however, the trailer-mounted 
demonstration system is currently capable of treating up to only 2,000 scfm of flue gas, which is 
well under the approximately 1.9 million scfm of flue gas downstream of the induced draft fans 
for each unit at the proposed EEC facility.  On the basis of the demonstration system treatment 
capability, the Pahlman Process is still in the pilot-scale stage of development.  EPA’s NSR 
Manual states that “technologies in the pilot scale testing stages of development would not be 
considered available for BACT review” (EPA 1990).  The Pahlman Process is therefore 
determined to be technically infeasible and will not be analyzed further in the BACT analysis.   
 
SCONOx™ 

SCONOx™ is a catalytic absorption system developed by Goal Line Technologies LLC to 
control NOx and CO emissions from natural gas fired water injected turbines.  The technology 
uses a catalyst to oxidize CO to CO2 and NO to NO2, which is further absorbed onto the catalyst 
to form potassium nitrates and nitrites.  The system does not perform well with sulfur in the 
exhaust stream, and thus is not well suited for coal fired applications.  
 
SCONOx™ is not a demonstrated technology for PC boilers.  It has only been used on gas-fired 
combined cycle power plants.  The manufacturer does not offer SCONOx™ for coal-fired 
boilers, and it is thus considered a technically infeasible option for controlling NOx emissions. 
 
THERMALONOx™ 

THERMALONOx™ is a technology developed by Thermal Energy International LLC (TEI) that 
uses the reaction of elemental phosphorous (P4), O2, and NO to form NO2.  The NO2 is then 
removed by wet scrubbers or patented FLU-ACE® scrubbers, where it hydrolyzes into nitrate 
and nitrite ions that can be sold as fertilizer (TEI 2006). 
 
THERMALONOx™ is not a demonstrated technology for large PC boilers and is still in the 
pilot/laboratory stage of development.  EPA’s NSR Manual states that “technologies in the pilot 
scale testing stages of development would not be considered available for BACT review” (EPA 
1990).  THERMALONOx™ technology is therefore determined to be technically infeasible and 
will not be analyzed further in the BACT analysis.   
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Wet NOx Scrubbing 

DuPont BELCO® and BOC Group have developed the EDV and LoTOx™ Wet NOx scrubbing 
technologies.  These technologies inject ozone into the flue gas to oxidize NOx to N2O5, which 
then reacts with water to form HNO3 in the wet scrubber.  Wet NOx scrubbing technologies have 
been installed at fluid catalytic cracking units, chemical plants, refineries, and small coal-fired 
boilers.  
 
Because wet NOx scrubbing has not been demonstrated on large PC boilers, high costs would 
likely be associated with engineering and testing to evaluate this technology for scale up.  At this 
time, the lack of commercial availability of large-scale wet NOx technologies makes the 
technology technically infeasible, and wet NOx scrubbing will therefore not be reviewed further 
in the BACT analysis. 

3.3 STEP 3: RANKING OF TECHNICALLY FEASIBLE NOX CONTROL OPTIONS BY 
EFFECTIVENESS 

Table 3-2 summarizes the technically feasible technologies for NOx control in descending order 
of control efficiency.  Emission limits for the control technologies were obtained from review of 
EPA’s RBLC database (EPA 2007).  LNB and OFA are considered a baseline level of NOx 
control on PC boilers, and additional emission control technologies such as SNCR and SCR are 
used in series with LNB and OFA.  The lowest value in the RBLC database of 0.05 lb/MMBtu is 
associated with the SCR, LNB, and OFA annual average for a 750-MW PC boiler facility at the 
City Public Services – J.K. Spruce Electric Generating Unit 2 in Texas.  The lowest 24-hour 
average limit of 0.06 lb/MMBtu is for the Sithe Global – Desert Rock Energy Facility in New 
Mexico (EPA 2007). 

TABLE 3-2 
RANKED NOX CONTROL TECHNOLOGIES FOR PC BOILERS 

Control Technology Emission Limit 
(lb/MMBtu) 

Selective Catalytic Reduction (SCR)  
(SCR, LNB, and OFA) 0.05 to 0.15 

Flue Gas Recirculation (FGR) 
(FGR +LNB) 0.16 

Selective Non-Catalytic Reduction (SNCR) 
(SNCR, LNB, and OFA) 0.17 

Low NOx Burners (LNB) + Over Fire Air (OFA) (Staged Combustion 
Techniques) 0.22 to 0.5 

Source: EPA 2007 
Note:  lb/MMBtu = Pound per million British thermal units 
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A permitted limit of 0.05 lb/MMBtu, based on daily and annual averaging periods for NOX has 
been accepted by two facilities – the City Public Services J.K. Spruce Electric Generating Station 
and the Louisville Gas and Electric (LG&E) Company Trimble County Generating Station.  Both 
limits apply to 750 MW PC Boilers controlled with SCR.  In the case where the 0.05 lb/MMBtu 
limit is applied to a daily averaging period, the facility (LG&E) is not subject to BACT for NOx 
As neither of these facilities are operating, ability to achieve this limit has not been 
demonstrated. 

3.4 STEP 4: EVALUATION OF MOST EFFECTIVE NOX CONTROL OPTIONS 

SCR (in series with LNB and OFA) is generally accepted as the most effective control 
technology for NOx control of PC boiler emissions, with typical removal efficiencies in the range 
of 80 to 90 percent based on the RBLC database (EPA 2007).  The economic evaluation and 
environmental impacts for each technically feasible control option are presented below.    

3.4.1 Economic Evaluation 

Table 3-3 summarizes the expected controlled NOx emission rates, the maximum annual NOx 

mass emissions, and the estimated annual NOx mass emissions removed for each technically 
feasible control technology.  Table 3-4 shows the total capital investment, annual capital 
recovery cost, and annual operating cost for the technically feasible control technologies.  Table 
3-5 shows the cost effectiveness of each NOx control technology.  Additional information and a 
detailed summary of the cost estimates are presented in Attachment A of this BACT analysis.   
 

TABLE 3-3 
NOX EMISSION CONTROL SYSTEM  

EMISSION CONTROL EFFECTIVENESS 

Control Technology 
NOx 

Emissions(1) 
(lb/MMBtu) 

NOx Control 
Efficiency 

(%)(2) 

Maximum 
Annual 

Emissions(3) 
(tpy) 

Annual 
Emissions 

Removed (tpy) 

Incremental 
Reduction in 

Emissions 
(tpy) 

SCR + LNB + OFA 0.06  87.0% 2,289  15,270  3,815  

FGR + LNB 0.16 65.2% 6,104 11,455 381 

SNCR + LNB + OFA 0.17  63.1% 6,485  11,073  1,907  

LNB + OFA 0.22  52.2% 8,393  9,166  - 
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TABLE 3-3 (CONTINUED) 
NOX EMISSION CONTROL SYSTEM  

EMISSION CONTROL EFFECTIVENESS 
 

Notes: 
(1) See Attachment A for emission rate calculations. 
(2) Collection efficiency was compared to an uncontrolled NOx emission rate of 0.457 lb/MMBtu. 
(3) Maximum annual emissions and annual emission reductions are based on a maximum heat input of 8,710 

MMBtu/hr for 8,760 hours per year (100 percent capacity factor). 
 
lb/MMBtu = Pound per million British thermal units 
LNB  = Low NOx Burners 
MMBtu/hr = Million British thermal units per hour 
OFA  = Over fire air 
SCR  = Selective catalytic reduction 
SNCR  = Selective Non-Catalytic Reduction 
tpy  = Ton per year 
 
 

TABLE 3-4 
NOX EMISSION CONTROL SYSTEM COST SUMMARY(1,2) 

Control Technology 
Total Capital 
Investment 

($) 

Total Capital 
Investment 
($/kW-net) 

Annual 
Capital 

Recovery 
Cost ($/year) 

Annual 
Operating Cost 

($/year) 

Total Annual 
Cost 

($/year) 

SCR + LNB + OFA $82,733,000  $53.45  $6,667,000  $27,048,000  $33,715,000  

FGR + LNB $26,307,000 $17.54 $2,120,000 $4,886,000 $7,006,000 

SNCR + LNB + OFA $12,158,000  $7.92  $980,000  $9,712,000  $10,692,000  

LNB + OFA $3,357,000  $2.24  $271,000  $209,000  $480,000  

Notes: 
(1) See cost analysis (Attachment A) for cost estimate summaries and Coal Utility Environmental (CUE) cost 

estimates 
(2) Values have been rounded from those shown in the cost analysis summaries and CUE cost estimates (see 

Attachment A). 
.  
$/kW-net  = $ per kilowatt net 
LNB  = Low NOx Burners 
NOx  = Nitrogen oxides 
OFA  = Over fire air 
SCR  = Selective catalytic reduction 
SNCR  = Selective non-catalytic reduction 
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TABLE 3-5 
NOX EMISSION CONTROL SYSTEM COST EFFECTIVENESS(1) 

Control Technology 
Total Annual 

Cost 
($/year) 

Annual 
Emissions 
Removed 

(tpy) 

Total Annual 
Cost per Ton 

Removed 

Incremental 
Reduction in 

Emissions (tpy) 

Incremental 
Annual Cost 
Effectiveness 

($/ton) 
SCR + LNB + OFA $33,715,000  15,270  $2,208  3,815  $7,001 

FGR + LNB $7,006,000 11,455 $612 381 -$9,662 

SNCR + LNB + OFA $10,692,000  11,073  $966  1,907  $5,354 

LNB + OFA $480,000  9,166  $52  - $7,001 

Notes: 
(1) See Attachment A for cost estimate and Coal Utility Environmental summaries.  Values have been rounded 

from those shown in Attachment A.   
tpy   = Ton per year 
LNB  = Low NOx Burners 
NOx  = Nitrogen oxides 
OFA  = Over fire air 
SCR  = Selective catalytic reduction 
SNCR  = Selective non-catalytic reduction 
 
The average annual cost effectiveness of post-combustion NOx control systems on a PC boiler 
range from approximately $52 per ton removed for the LNB with OFA to approximately $2,208 
per ton removed for the SCR with LNB and OFA.  In comparing the SCR versus the SNCR, the 
significant increase in O&M costs for the SCR system is caused by reagent usage, catalyst 
replacement, and increased electrical power usage.  These costs are not disproportionately high 
compared to the average cost of NOx control for similar sources.  For example, Table 1a from 
EPA’s “Air Pollution Control Technology Fact Sheet– Selective Catalytic Reduction (SCR)”, 
shows the cost per ton of pollutant removed from an industrial coal boiler ranges from $2,000 to 
$5,000 per ton (EPA 2006c).  Table 3-5 shows that $2,208 per ton of pollutant removed for SCR, 
LNB, and OFA would be at the low end of this range (Bay Area Air Quality Management 
District 2006). 
 
As Table 3-3 shows, SCR in combination with LNB and OFA is the most effective technically 
feasible NOx control technology.  SCR would remove an additional 3,815 tons per year at an 
annual cost increase of approximately $26,709,000 per year over the FGR technology based on 
the calculations.  Therefore, as Table 3-5 shows, the incremental annual cost effectiveness of the 
SCR, LNB, and OFA technologies is approximately $7,001 per ton.   
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3.4.2 Environmental Evaluation 

The environmental impacts of SCR include ammonia emissions and disposal of spent catalyst 
after a typical 3-year catalyst lifetime.  The catalysts typically used for SCR contain metals that 
may require special handling and disposal measures in accordance with Resource Conservation 
and Recovery Act regulations.  Higher injection rates of ammonia are required to increase the 
control efficiency of SCR; however, these higher injection rates correspond with higher levels of 
ammonia slip, which can contribute to haze.  Control of NOx emissions should be balanced with 
limiting ammonia slip to no more than 5 parts per million by volume through proper catalyst use, 
ensuring good mixing of the ammonia reagent in the flue gas, and careful control of the ammonia 
injection rate when fuel loads change, thus changing the ammonia and flue gas NOx reaction 
dynamics.  Ammonia storage and handling must be conducted with care because ammonia is a 
hazardous material.  The use of SCR may cause a 1 to 2 percent increase in sulfur trioxide (SO3) 
emissions as a result of the catalyst oxidizing SO2 to SO3.  The SO3 can further react with 
ammonia, forming ammonium sulfate and ammonium bisulfate salts, which can contribute to 
PM10 emissions.  SO3 emissions as a result of SCR can be minimized through catalyst selection. 
 
LNB and OFA, when properly designed, do not contribute any negative environmental impacts. 

3.4 STEP 5: PROPOSED BOILER NOX BACT  

The combination of LNB, OFA, and SCR is proposed as the BACT for the EEC PC boilers.  
This combination achieves the lowest emission levels of NOx of the technologies considered and 
is considered the most effective method of NOx control for PC boilers.  The environmental 
concerns presented by the use of SCR, including increased SO3 and PM10 emissions, do not 
preclude the use of SCR, LNB, and OFA for NOx control and can be minimized by proper 
catalyst use. 
 
The emission limit proposed as the BACT is 0.06 lb/MMBtu on a 24-hour rolling average.  This 
limit is consistent with the recently permitted (permit issued July 2006) 2x 750 MW PC boiler 
facility at the Sithe Global – Desert Rock Energy Facility.   
 
Table 3-6 summarizes BACT NOx emission limits for PC boilers of 500 MW or larger.  
Attachment B-1 presents a complete summary of the RBLC NOx limits for PC boilers permitted 
from 1996 to mid-2007.  RBLC limits for auxiliary boilers, diesel fired engines, and material 
handling and storage facilities are presented in Table B-to B-4 in Attachment B.  Table B-5 in 
Attachment B also includes the RBLC National Coal Database spreadsheet.  This spreadsheet 
lists all the Coal-Fired Utility Projects. 
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TABLE 3-6 
BACT NOX EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology 
Emission 

Limit 
(lb/MMBtu) 

Remarks 

Western Farmers Electric 
Coop – Hugo Generating 
Station 

Coal Fired Steam 
EGU Boiler (HU-Unit 
2) 

750 MW 2/9/2007 LNB and OFA and SCR 0.07 
0.05 

30 day rolling 
12 month rolling 

Sandy Creek Energy 
Associates – Sandy Creek 
Energy Station 

Pulverized Coal Boiler 800 MW Net 7/24/2006 SCR 

0.2 (1637 
lb/hr) 

0.07 (573 
lb/hr) 

1-hour average 
 
30-day average 

Sithe Global – Desert Rock 
Energy Facility, New 
Mexico (Navajo) 

Two 750-MW super 
critical PC boilers, 
mine mouth 

750 MW 7/1/2006 LNB and SCR 0.06 24-hr average 

Great Plains Energy – 
Kansas city Power & Light 
Company – IATAN Station 

Pulverized Coal Boiler 
Unit 1 

7,800 
MMBtu/hr 1/27/2006 SCR 0.1 30-day rolling 

Great Plains Energy – 
Kansas city Power & Light 
Company – IATAN Station 

Pulverized Coal Boiler 
Unit 2 

7,800 
MMBtu/hr 1/27/2006 SCR 0.08 30-day rolling 

City Public Services – J.K. 
Spruce Electric Generating 
Unit 2 

PC electric steam 
boiler 750 MW 1/19/2006 Combustion controls 

and SCR 0.05 Annual average, 
BACT-PSD 

Louisiana Generating, 
LLC,  
Big Cajun II Power Plant 

New 675-MW PC 
boiler (unit 4) 675 MW PC 08/22/2005 LNB and SCR 0.07 Annual average 

Louisville Gas and Electric 
Co. (LG&E), 
Trimble County Generating 
Station, Kentucky 

PC 750 MW 7/6/2005 SCR 0.05 

Daily and 
Annual average; 
BACT does not 
apply 
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TABLE 3-6 (CONTINUED) 
BACT NOx EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks 

Xcel Energy Comanche 
Station, Colorado 

Super critical PC 
boiler 750 MW 7/5/2005 SCR 0.08 

30-day 
rolling, 
net-out 

LS Power, Sandy Creek 
Energy Station, Texas PC 800 MW Draft 3/05  SCR and  LNB 0.15 NCDB 

Omaha Public Power 
District (OPPD) – 
Nebraska City Station 

Unit 2 Boiler 660 MW 
(Net)   03/09/2005 SCR 0.07 30-day 

rolling 

Longleaf Energy 
Associates, LLC (LS 
Power Development, 
LLC), Georgia 

Two 600-MW PC 
boilers 600 MW 11/04 

application LNB, OFA, and SCR 0.07 
30-day 
average, 
NCDB 

Wisconsin Public Service  
(WPS) – Weston Plant 

Super critical PC 
electric steam boiler 
(S04, P04) 

500 MW 
super critical 
PC 

  10/19/2004 LNBs, good combustion 
practices, and SCR 0.07, 0.06 

30-day 
rolling, 
12-month 
average 
(including 
startup 
and 
shutdown)

Longview Power, LLC, 
Maidsville Boiler, PC  600 MW   03/02/2004 LNB in series with SCR 0.08 24-hr 

rolling 
Wisconsin Electric Power 
Company  
Oak Creek Power Plant 

Two super critical PC 
boilers 615 MW 1/14/2004 

Good combustion 
practices, LNB, and 

SCR 
0.07 BACT-

PSD 
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TABLE 3-6 (CONTINUED) 
BACT NOx EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology 
Emission 

Limit 
(lb/MMBtu) 

Remarks 

Two boilers, units 5 
and 6, coal and gas, 
WAP 5 and 6 

7,400 
MMBtu/hr 0.403 

Boiler unit 7, coal, 
WAP 7 

6,700 
MMBtu/hr 0.324 

Boiler unit 7, coal and 
gas, WAP 7 

6,700 
MMBtu/hr 0.352 

Reliant Energy, Inc.,  
Washington Parish 
Electric Generating 
Station 
 

Two boilers, units 5 
and 6, WAP 5 and 6, 
coal 

7,400 
MMBtu/hr

  10/15/2003 -- 

0.38 

Each unit 

Boiler unit 1 - SN-01 Plum Point Associates, 
LLC,  
Plum Point Energy 
 

Boiler SN-01 

PC boiler 
550 to 800 
MW 
 

  08/20/2003 
 

LNB 
 

0.09 
 

  
  

MidAmerican Energy 
Company 
(Council Bluffs) 

CBEC four boilers 
and three carbon silos 

7675 
MMBtu/hr   06/17/2003 LNB, OFA, and SCR 0.07 30-day rolling 

Two boiler stacks, 
WAP 5 and 6 , coal 
only  

6,750 
MMBtu/hr 0.382 

Reliant Energy, Inc.,  
Washington Parish 
Electric Generating 
Station 
  

Boiler stack, WAP 7, 
coal only 

6,700 
MMBtu/hr 

  10/15/2002  -- 

0.325 

Each unit  

Thoroughbred 
Generating Company, 
LLC,  
Thoroughbred 
Generating Station 

Two coal boilers 
Two 750-
MW PC 
boilers 

  10/11/2002 Proper boiler design, 
LNB, and SCR 0.08 30-day rolling 
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TABLE 3-6 (CONTINUED) 
BACT NOx EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks

Sand Sage Power, LLC,  
Holcomb Unit #2 PC boiler  600 MW PC   10/08/2002 SCR, LNB, and  

separated OFA 0.08 
After 
initial 18 
months 

Black Hills Corporation  
Wygen 2 500 MW PC boiler 500 MW PC   09/25/2002 LNB and SCR 0.07 30-day 

rolling 
International Paper - 
Mansfield Mill 

Power boilers #1 and 
#2, coal 

645 
MMBtu/hr   08/14/2001 Staged LNB, CEMS for 

O2 and NOx  emissions 0.7   

Kansas City Power & 
Light Co. - Hawthorn 
Station 

Electric generation, 
boiler, coal 384 tpy   08/17/1999 SCR and good 

combustion practices 0.08, 0.12 

30-day 
average, 
24-hr 
average 

Deseret Generation and 
Transmission Company Coal-fired boiler 500 MW   03/16/1998 Boiler design 0.55, 0.5 

30-day 
average, 
annual 
average 

Notes: 
BACT  = Best available control technology 
lb/MMbtu = Pound per million British thermal unit 
LNB      = Low NOx burners 
MW  = Megawatt 
NCDB  = National Coal Database 
NOx  = Nitrogen oxides 
O2  = Oxygen 
OFA  = Over fire air 
PC  = Pulverized coal-fired 
PSD  = Prevention of significant deterioration  
SCR  = Selective catalytic reduction 
tpy  = Ton per year
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4.0 BACT ANALYSIS FOR PC BOILER, SO2 

Gaseous sulfur emissions from coal combustion consist largely of SO2, with a much smaller 
quantity of SO3 and gaseous sulfates.  These compounds form as the organic and inorganic sulfur 
in the coal is oxidized during the combustion process.   
 
The production of SO2 is directly related to the sulfur content of the fuel burned.  The proposed 
EEC PC boilers will use coal from the western region of the United States and potentially 
Wyoming’s Powder River Basin source.  For design purposes, it has been determined that the 
fuel will have a minimum heating value of approximately 8,100 Btu/lb and a sulfur content of 
0.8 percent (30-day average coal); therefore, the maximum uncontrolled SO2 emission rate 
would be approximately 1.97 lb/MMBtu.  Generally, boiler size, firing configuration, and boiler 
operations have little effect on the percent conversion of coal sulfur to sulfur oxides.   

4.1 STEP 1: POTENTIALLY FEASIBLE SO2 CONTROL OPTIONS 

Several techniques can be used to reduce SO2 emissions from coal combustion.  SO2 control 
techniques can be divided into pre-combustion and post-combustion control techniques.  SO2 
control options identified for potential application with the proposed EEC PC boilers include the 
following: 
 
Pre-Combustion  

• Coal cleaning 
• Coal upgrading 
• Coal selection 

 
Post-Combustion  

• Dry FGD 
- Lime spray dryer absorber  (LSD) 
- Activated carbon bed 
- Circulating dry scrubber (CDS) 
- Limestone injection dry scrubbing (LIDS) 
- Pahlman Process, EnviroScrub 

• Wet FGD 
- Wet FGD 
- Limestone forced oxidation (LSFO) 
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- Regenerable wet scrubber 
• Sorbent injection (dry sorbent injection [DSI] or furnace sorbent injection [FSI]) 
• Electro Catalytic Oxidation TM (ECO) 

4.2 STEP 2: TECHNICAL FEASIBILITY OF POTENTIAL CONTROL OPTIONS 

Table 4-1 summarizes findings from the technical feasibility analysis of proposed SO2 control 
technologies.  

4.2.1 Pre-Combustion Technologies 

Coal Cleaning 

Coal cleaning can be divided into two primary groups: conventional physical cleaning and 
advanced cleaning technologies.  Physical cleaning is commonly used today and increases the 
value of coal by reducing impurities such as sulfur, ash, and moisture.  The process includes 
initial sizing, processing, and final preparation (EPA 1995).  Organically bound sulfur and 
nitrogen cannot be removed by conventional physical coal cleaning processes.  Physical coal 
cleaning is estimated to reduce the amount of SO2 in the coal by 10 to 50 percent, thereby 
potentially resulting in a decrease in the uncontrolled emissions of SO2 and PM.  The cost of 
physical cleaning varies from $1 to $10 per ton, depending on the coal quality, the cleaning 
process used, and the degree of cleaning desired.  In most cases, cleaning costs range from $1 to 
$5 per ton (World Bank 2006). 
 
There are multiple types of advanced coal cleaning technologies.  Some of these advanced coal 
cleaning technologies include advanced physical cleaning, aqueous-phase pretreatment, selective 
agglomeration, and organic-phase pretreatment. 
 
Coal cleaning may lower the uncontrolled SO2 emission rate but not to the extent needed.  
Considering the efficiency of the proposed SO2 control systems, there is no economic or 
environmental advantage to use coal cleaning.  The majority of coal cleaning operations exist in 
the eastern United States, as such, a sufficient supply of cleaned coal is not readily available near 
the proposed power plant location at the desired capacity.  Coal cleaning therefore will not be 
analyzed further in this BACT evaluation.   
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TABLE 4-1 
TECHNICAL FEASIBILITY AND IN-SERVICE POTENTIAL SO2 CONTROL 

TECHNOLOGIES FOR PC BOILERS 
In- 

Service  
Technically 

Feasible   Control Technology 
Yes No Yes No 

 Reason for Technical Feasibility/Infeasibility

Activated Carbon Bed  x  x 
Activated carbon beds are not commercially 
available and are not a technically feasible 
option. 

Circulating Dry Scrubber 
(CDS) x   x 

CDS has not been used on pulverized coal-fired 
(PC) boilers larger than 100 megawatts, and the 
scale-up time and costs required to use this 
technology make it technically infeasible. 

Coal Cleaning x   x 

Coal cleaning may lower the uncontrolled SO2 
emission rate but not to the extent needed.  
Considering the efficiency of the proposed SO2 
control systems, there is no economic or 
environmental advantage to use coal cleaning.  
Coal cleaning therefore will not be analyzed 
further in this BACT evaluation. 

Coal Upgrading  x  x An insufficient supply of upgraded coal is 
available to run boilers at desired capacity. 

Coal Selection x  x  

Using coal with low sulfur content has been 
shown to reduce sulfur dioxide (SO2) emissions.  
Coal selection alone is not sufficient to meet the 
0.15 pound per million British thermal units 
emission limit set by 40 Code of Federal 
Regulations Part 60.43Da(i)(1). 

Dry Flue Gas 
Desulfurization (FGD) 
(Dry Scrubber) 

x  x  Dry FGD is a proven technology on PC boilers. 

Electro-Catalytic 
OxidationTM (ECO)  x  x ECO is still in the pilot-scale stage of 

development  

Limestone Injection Dry 
Scrubbing (LIDS)  x  x 

LIDS uses furnace sorbent injection (FSI) and 
dry scrubbing.  It is not a demonstrated 
technology on large-scale coal combustion. 

Pahlman Process, 
EnviroScrub  x  x 

The Pahlman Process, EnviroScrub, is still in 
the pilot-scale stage of development and is not 
considered available. 

Regenerable Wet Scrubber x   x 

The regenerable wet scrubber will be included 
with the non-regenerable wet scrubber for 
ranking purposes, and only the non-regenerable 
technology will be retained for best available 
control technology analysis.   
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TABLE 4-1 (CONTINUED) 
TECHNICAL FEASIBILITY AND IN-SERVICE POTENTIAL SO2 CONTROL 

TECHNOLOGIES FOR PC BOILERS 
In- 

Service  
Technically 

Feasible   Control Technology 
Yes No Yes No 

 Reason for Technical Feasibility/Infeasibility

Sorbent Injection 
(including DSI or FSI) x   x 

Dry sorbent injection (DSI) and FSI are once 
through technologies designed as retrofit 
technologies to achieve 50% removal of SO2.    
Removal of much greater than 50% is required. 
For this reason, neither a DSI nor FSI is 
considered to be technically feasible for SO2 
control. 

Lime Spray Dryer 
Absorber (LSD) 
(Semi-Dry Scrubber) 

x  x  

Lime Spray Dryer Absorbers are a proven 
technology on PC boilers.  As they are a type of 
Dry Scrubber, they will be grouped with dry 
scrubbers for ranking purposes. 

Limestone Forced 
Oxidation (LSFO) x  x  

The LSFO system has been demonstrated to 
reduce SO2 emissions from large PC boilers and 
is commercially available from numerous 
suppliers.  For these reasons, the LSFO wet 
scrubber technology is considered technically 
feasible and will be retained for further BACT 
analysis. 

Wet Flue Gas 
Desulfurization (FGD) 
(Wet Scrubber) 

x  x  Wet scrubbers are a proven technology on PC 
boilers. 

 

Coal Upgrading 

Sub-bituminous coal may contain significant amounts of bound moisture and other inorganic 
elements such as sulfur and nitrogen.  Coal upgrading is a process that employs both mechanical 
and thermal means to increase the quality of the coal by removing moisture, sulfur, nitrogen, and 
trace elements.  The thermal processing involves high pressure and temperature conditions to 
fracture mineral inclusions in the coal, removing rock, pyritic sulfur, and moisture.  As a result of 
the thermal process, the physical properties of the coal are modified to increase the heating 
value, lower the moisture, and lower the ash content. 
 
A company known as Evergreen Energy, Inc. (formerly known as KFx), is the only vendor 
known to offer an upgraded coal.  According to the company website, the upgraded coal is 
marketed under the name “K-Fuel™”.  The K-Fuel™ process enriches and upgrades low-grade, 
sub-bituminous coal and lignite into a high-Btu, low-moisture, and low-emission product.  Also 
according to the company’s website, a K-Fuel™ production facility in Gillette, Wyoming, 
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produces approximately 750,000 tons per year (Evergreen Energy, Inc. 2006).  At full production 
rates, the proposed EEC facility will use approximately 4.7 million tons per year.  Evergreen 
Energy, Inc., plans to eventually increase production to 50 million tons per year in plants both 
domestically and internationally; however, a schedule for increasing production has not been 
established (Evergreen Energy, Inc. 2006).  Given the current experimental status of this 
technology, full-scale production is expected to be years to decades away.    
 
On the basis of the lack of upgraded coal production capacity near the proposed EEC, coal 
upgrading is not considered an available technology for SO2 emissions reduction and will not be 
analyzed further in the BACT evaluation.  
 
Coal Selection 

Emissions of SO2 are proportional to the sulfur content of the fuel, although a portion, usually 
less than 10 percent, is retained in the ash; therefore, a potential control strategy to reduce the 
amount of SO2 released from the combustion process can be achieved by switching to coal low 
in sulfur content.  The EEC will burn lower sulfur sub-bituminous coal and potentially higher 
quality coal; therefore, coal selection will be retained in the BACT analysis. 

4.2.2 Post-Combustion Technologies 

Post-combustion control technologies for SO2 reduction rely on chemical reactions within the 
control device to reduce the concentration of SO2 in the flue gas.  The technologies are often 
referred to as FGD systems, which include wet and dry scrubbers.   
 
Dry Flue Gas Desulfurization 

Dry FGD systems produce a dry by-product that must be removed with the fly ash in a 
particulate collection device located downstream, typically a fabric filter system.  Dry scrubber 
technologies that may be technically feasible with the EEC PC boilers are discussed below. 
 
Lime Spray Dryer Absorber (LSD).  Applications of LSD technology for FGD place the 
particulate collection device downstream.  The device is considered a fundamental part of the 
FGD system.  The major equipment items in the typical spray dryer scrubbing system are the 
absorber, the particulate collection device, reagent/slurry preparation and handling equipment, 
solids transfer equipment, and process control/instrumentation.  The typical LSD system uses a 
lime and water slurry injected into the absorber tower to remove SO2 from the combustion gases.  
LSDs typically inject lime because it is more reactive than limestone and less expensive than 
sodium-based reagents (EPA 2006e).  The slurry is then atomized as droplets into the dryer, 
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where it reacts with the SO2 and dries to a fine powder.  As the hot flue gas mixes with the slurry 
solution, water from the slurry is evaporated.  The fine powder is then carried over into the 
particulate collection device and removed.  The particulate collection device may provide 
additional removal of SO2 because of the additional contact between the reagent and SO2.  In 
most cases, multiple spray dryers are required to handle the large volume of flue gas produced by 
PC boilers.  The waste product can be disposed of, sold as a by-product, or a portion can be 
recycled to the slurry for reinjection into the flue gas.   
 
The LSD system is a dry scrubbing method that has been demonstrated to reduce SO2 emissions 
from large PC boilers.  The LSD systems are also commercially available from numerous 
suppliers.  For these reasons, the LSD technology is considered technically feasible and will be 
retained for further evaluation.     
 
Activated Carbon Beds use activated carbon in a dry removal technology.  The carbon can be 
regenerated and is potentially applicable for SO2 removal.  In a typical application, the flue gas 
flows through a moving bed of activated carbon.  The activated carbon serves as a sorbent that 
removes the SO2 from the gas stream.  As the activated carbon becomes saturated with SO2, it is 
regenerated, and the SO2 is released as a stream of gaseous SO2. 
 
On the basis of a review of the RBLC database (EPA 2007), EPA’s “National Coal Database: 
National Coal Fired Utility Projects Spreadsheet” (EPA 2006b), and available industry literature, 
activated carbon bed technology is not a demonstrated SO2 removal technology for PC boilers.  
Commercial sales of activated carbon bed technology have not been found; therefore, this 
technology is not considered available, is technically infeasible, and therefore will not be 
retained for further analysis.   
 
Circulating Dry Scrubber (CDS) uses an entrained fluidized bed reactor for contacting the 
reagent, usually hydrated lime, with SO2 and particulate-laden flue gas (Institute of Clean Air 
Companies 2006).  The intensive gas-solid mixing that occurs in the reactor promotes the 
reaction of sulfur oxides in the flue gas with the dry lime particles.  The mixture of reaction 
products (calcium sulfite/sulfate), unreacted lime, and fly ash are captured in a downstream 
particulate collector.  Part of the dry waste product is removed for disposal, but most of the waste 
product is mixed with fresh calcium hydroxide for reuse in the reactor.  Water spray is 
introduced into the fluidized bed separately to enhance performance by optimizing the surface 
moisture content of the lime.  CDS can provide removal efficiencies of more than 90 percent. 
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The RBLC database (see Attachment B-1) includes only one PC boiler that uses the CDS 
technology for SO2 removal.  The Wygen, Inc. – Wygen Unit One located near Gillette, 
Wyoming, uses this technology with an 80-MW PC boiler.  CDS technology has not been 
demonstrated at the EEC facility scale of 750 MW nominal.  Significant design, modeling, and 
testing would be required because of the size differences between the 80-MW and 750-MW 
units, which would also involve a great level of effort, time, and expense.  Because the proposed 
EEC 750-MW unit is approximately nine times the size of the Wygen Unit One, CDS is not 
considered to have been applied to full-scale operations.  EPA’s NSR Manual states that 
“technologies which have not yet been applied to (or permitted for) full scale operations need not 
be considered available” (EPA 1990).  CDS will therefore not be retained in the BACT analysis.   
 
Limestone Injection Gas Scrubbing (LIDS) combines FSI and dry scrubber technologies.  In 
the LIDS system, limestone is first injected into the furnace, and the resulting excess quicklime 
(CaO) is used as the reagent for dry scrubbing.  The unreacted quicklime continues through the 
system until it is collected in the particulate collection system.  A portion of the collected ash is 
slurried with water to the dry scrubber, where most of the SO2 is removed.   
 
The LIDS technology is still under development to improve performance and has not been 
demonstrated for controlling SO2 emissions on a large-scale, coal-fired boiler.  EPA’s NSR 
Manual states that “technologies which have not yet been applied to (or permitted for) full scale 
operations need not be considered available” (EPA 1990).  Because LIDS is still under 
development and is not commercially available for large-scale operations, this technology is not 
considered available and has been determined technically infeasible.  This technology will not be 
retained for further analysis. 
 
Pahlman Process, EnviroScrub is a multi-pollutant control technology that simultaneously 
controls NOx and SO2.  EnviroScrub, the developer of the Pahlman Process, has released only 
general information about the technology.  According to the company’s website, the process is 
located downstream of the particulate control device and uses a spray dryer absorber where a 
proprietary Pahlmanite™ scrubber material contacts the exhaust stream.  The exhaust stream 
then passes through a “baghouse reaction chamber” where the Pahlmanite™ material is removed 
prior to the final exhaust stack.  This technology is currently in the pilot-scale stage of 
development, and the company operates a trailer-mounted pilot demonstration unit that can 
process coal-fired boiler exhaust slip streams of up to 2,000 scfm (EnviroScrub 2006). 
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The Pahlman Process has been demonstrated in small-scale testing to reduce NOx and SO2 
emissions from coal-fired boiler exhaust slip streams; however, the trailer-mounted 
demonstration system is currently capable of treating up to only 2,000 scfm of flue gas, which is 
well under the approximately 1.9 million scfm of flue gas downstream of the induced draft fans 
for each unit at the proposed EEC facility.  On the basis of the demonstration system treatment 
capability, the Pahlman Process is still in the pilot-scale stage of development.  EPA’s NSR 
Manual states that “technologies in the pilot scale testing stages of development would not be 
considered available for BACT review.”  The Pahlman Process is therefore determined to be 
technically infeasible and will not be analyzed further in the BACT analysis.   
 
Wet Flue Gas Desulfurization 

Wet scrubbing uses a reagent slurried with water and sprayed into the flue gas stream in an 
absorber.  A portion of the water in the slurry is evaporated, and the waste gas stream becomes 
saturated with water vapor.  SO2 is removed from the flue gas by reacting with the slurry.  The 
slurry drops to the bottom of the absorber, where it is collected and sent to a reaction tank.  The 
reaction is completed in the tank to form a neutral salt.  The slurry can be recycled in a 
regeneration system or dewatered for disposal or use as a by-product in a once-through system.   
 
Limestone Forced Oxidation (LSFO) is a variation of the traditional wet scrubber (see above) 
that uses limestone.  According to EPA’s fact sheet, limestone is inexpensive and provides 
control efficiencies of approximately 90 percent, while lime has control efficiencies up to 95 
percent but is significantly more expensive (EPA 2006e).  Limestone is also easier to manage on 
site. 
 
The calcium sulfite initially formed in the spray tower absorber is nearly 100 percent oxidized to 
form gypsum (calcium sulfate) by bubbling compressed air through the sulfite slurry in the tower 
recirculation tank or in a separate vessel.  The high gypsum content also permits disposal of the 
dewatered waste without fixation.  Gypsum also has a commercial value, which can be 
incorporated into the overall assessment of the LSFO process (World Bank 2006).   
 
The LSFO system has been demonstrated to reduce SO2 emissions from large PC boilers and is 
commercially available from numerous suppliers.  For these reasons, the LSFO wet scrubber 
technology is considered technically feasible and will be retained for further BACT analysis. 
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Regenerable Wet Scrubbers employ a typical SO2 removal process and regenerate the 
scrubbing solution.  Four regenerable FGD technologies remove SO2 from the flue gas.  Sorbents 
used in these technologies include sodium sulfite, magnesium oxide, sodium carbonate, or 
amine.  
 
Regenerable systems recycle the sorbent back into the system.  Prior to recycling, the spent 
sorbent is regenerated to produce concentrated streams of SO2 or other sulfur compounds that 
may be further processed to produce other products.  Although regenerable wet scrubbers 
achieve an SO2 emission reduction equivalent to that of non-regenerable wet scrubbers, 
regenerable wet scrubbers typically have higher O&M costs and the return from sale of the 
product does not appreciably offset the increased O&M costs.  The regenerable wet scrubber will 
be included with the non-regenerable wet scrubber for ranking purposes, and only the LSFO 
technology will be carried through the BACT analysis.   
 
Sorbent Injection (DSI or FSI) are once-through technologies that involve the injection of 
powdered absorbent usually hydrated lime or soda ash directly into the flue gas exhaust stream to 
react with acid gases present, thus producing a salt collected in a particulate collection device.  In 
FSI systems, the reagent is injected directly into the furnace, but in DSI systems, the reagent is 
injected directly into the ductwork between the air heater and particulate collection device.  The 
overall acid-gas control efficiency of DSI can be improved and reagent consumption decreased 
by increasing flue gas humidity and recycling reaction products into the flue gas stream 
(Schnelle and Brown 2002).   
 
The FSI system could be used in conjunction with a dry scrubber as in the LIDS process, but is 
in the developmental stage.  The FSI system is currently not commercially available for use with 
a wet scrubber.  Therefore, the combination of the FSI and wet scrubber technologies is 
determined to be technologically infeasible and will not be considered further in this BACT 
analysis.   
 
DSI systems are simple systems and can be used in conjunction with both wet and dry scrubbers.   
 
The DSI technology was originally designed as a retrofit technology to meet up to 50% removal 
of SO2.  In conjunction with wet or dry scrubbers and fabric filters, DSI has not been shown to 
reduce SO2 emissions below the levels achievable by scrubbing and fabric filtration alone.   
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Electro-Catalytic Oxidation™ (ECO) 

ECO is a multi-pollutant control technology developed by Powerspan Corporation.  ECO 
simultaneously controls NOx SO2, PM2.5, mercury, and other metals.  According to Powerspan 
Corporation, ECO treats flue gas in three steps to achieve multi-pollutant removal.  First, most of 
the ash in the flue gas stream is removed in a conventional dry ESP.  Following the ESP is a 
barrier discharge reactor that oxidizes gaseous pollutants to higher oxides.  For example, NO is 
reacted to form HNO3 and SO2 is converted to H2SO4.  Products of the oxidation process are then 
captured in a WESP that also collects fine PM.  Liquid effluent from the WESP may be treated 
to remove collected ash and then delivered to a system to produce concentrated H2SO4 and 
HNO3 for sale (Powerspan 2006).  
 
A pilot study of ECO was conducted at First Energy’s R. E. Burger Plant in Shadyside, Ohio, 
and it was proven effective in reducing emissions of NOx, SO2, acid gases, and PM2.5.  It 
processed the slip stream from a 150 MW unit.  The ECO pilot unit will continue running 
through 2006 and possibly 2007.  In September 2005, Powerspan Corporation announced that it 
planned to install its first full-scale ECO unit at First Energy’s 215 MW unit at the Bay Shore 
Plant in Oregon, Ohio.  
 
The EPA’s NSR Manual states that “technologies in the pilot scale testing stages of development 
would not be considered available for BACT review” (EPA 1990).  Because ECO is still in the 
pilot-scale stage of development, it is not considered technically feasible for a full-scale PC 
boiler as proposed for the EEC. 

4.3 STEP 3: RANKING OF TECHNICALLY FEASIBLE SO2 CONTROL OPTIONS BY 
EFFECTIVENESS 

Table 4-2 summarizes the technically feasible technologies for SO2 control in descending order 
of control efficiency.  Coal selection will be used as the baseline for the SO2 control technologies 
because it is a viable option for all potential add-on control technologies.   
 
As Table 4-2 shows, the wet scrubber can achieve a lower emission rate than the dry scrubber; 
however, the difference is small when the sulfur content of the coal is less than 0.45 percent.  
The wet limestone scrubber technology has a slightly higher range of design efficiencies, but the 
median design efficiencies are virtually identical at 90 percent (Srivastava 2006).   
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TABLE 4-2 
RANKED SO2 CONTROL TECHNOLOGIES FOR PC BOILERS 

Control Technology Emission Limit(1)  
(lb/MMBtu) 

Wet Flue Gas Desulfurization (FGD)  
(Wet Scrubber) 0.06(2) to 0.167(3) 

Dry Flue Gas Desulfurization (FGD)  
(Dry/Semi-Dry Scrubber) 

0.065 to 0.11(3)  for sulfur content < 0.45%(2) 

0.09 to 0.11(3)  for sulfur content > 0.45%(2) 
Coal Selection (Baseline) 1.97(4) 

Notes: 
(1) 24-hr rolling average 
(2) USEPA National Coal Database, accessed 9-28-06 www.epa.gov/ttn/catc/dir1/natlcoal.xls (EPA 2006b) 
(3) RACT/BACT/LAER Clearinghouse http://cfpub.epa.gov/rblc/cfm/basicsearch.cfm?lang=off  (EPA 2007) 
(4) Engineering Estimate Based on Coal Sulfur Content of 0.8% (See Attachment A, pages A-7 and A-8 for 

calculation) 
lb/MMBtu =  Pound per million British thermal units 
PC  =  Pulverized coal-fired 
SO2  =  Sulfur dioxide 

 
The efficiency of a given SO2 control technology depends on the SO2 content in the incoming 
flue gas, and the inlet SO2 content is directly proportional to the sulfur content of the coal.  In 
applications where high-sulfur coal is used, the control efficiency can be higher than in 
applications where low-sulfur coal is burned.  For this reason, caution must be used when 
attempting to apply the reported control efficiency from one application to another. 

4.4 STEP 4: EVALUATION OF TECHNICALLY FEASIBLE SO2 CONTROL OPTIONS 

Step 4 involves evaluating the SO2 control technologies for potential energy, environmental, and 
economic impacts, beginning with the most effective control.  Where appropriate, comparisons 
are made between the wet and dry scrubbing technologies.   
 
As discussed briefly under Step 3, EPA reports indicate that the control efficiencies of wet and 
dry scrubbers are similar within their respective margins of error for systems using low-sulfur 
coal; however, wet scrubbers will be evaluated as the preferred option because wet scrubbers are 
more efficient at removing SO2 emissions from a broader range of low sulfur concentrations in 
the coal. 
 
As required by the top-down BACT approach, evaluations of the energy, environmental, and 
economic impacts of each technically feasible control option are presented below.    
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4.4.1 Energy Evaluation 

The primary energy impact for both wet and dry scrubbing is a parasitic load on the system.  
Parasitic load refers to energy produced by the generator and used for an ancillary device.  A 
power plant must generate power in excess of the desired transmission grid amount in order to 
compensate for the parasitic load.  Ultimately, a higher parasitic load would create higher 
emissions to produce the same amount of saleable power.  Table 4-3 compares the parasitic loads 
for each control technology.   

 
TABLE 4-3 

COMPARISON OF SO2 EMISSION CONTROL SYSTEM PARASITIC LOADS 

Control Technology Parasitic Load 
(MW)(1) 

Parasitic Load 
(%)(2) Notes 

Wet Scrubber 27.3 3.20% 

Higher parasitic load from additional 
equipment such as recirculating 
pumps, waste dewatering pumps, 
reagent preparation equipment, and 
larger fans 

Dry Scrubber 6.8 0.80%  

Notes:    
(1) Based on engineering estimation and analysis 
(2) Based on electrical consumption by the power plant having a gross generation of 850 MW nominal  
MW  = Megawatt 
SO2  = Sulfur dioxide 
 

4.4.2 Environmental Evaluation 

The environmental evaluation is organized by environmental impact type.  Each impact type is 
discussed below.  
 
Water Consumption 

The EEC facility’s proposed location is in White Pine County, Nevada, which is considered an 
arid region.  Ely, Nevada, has averaged approximately 9.6 inches of annual precipitation over the 
past 100 years (Western Regional Climate Center 2006).  Thus, water consumption is an 
important consideration.  A White Pine Energy Associates, LLC, BACT Analysis (2006) shows 
a wet scrubber consuming approximately 40 percent more water than a dry scrubber for a 1,590-
MW facility, while the Wyoming Department of Environmental Quality (WDEQ) Permit 
Analysis for the Neil Simpson Unit II lists an additional 20 to 30 percent more water required for 
a wet scrubber. 
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As EPA states on page 62216, Volume 70, of the Federal Register, “Only in situations where an 
adequate water supply is not available (i.e., in areas receiving less than or equal to 25 in/yr mean 
annual precipitation, based on U.S. Department of Agriculture 30-year data) may new sub-
bituminous coal-fired units meet an emission limit based on the use of dry FGD” (EPA 2005). 
 
Solid Waste 

Wet scrubbers that use a forced oxidation system generate a gypsum waste by-product.  Solid 
waste from the wet scrubbers is usually dewatered and disposed of in a landfill.  The gypsum by-
product can be sold if there is a local market for the by-product.   
 
Dry scrubbers also produce a solid by-product stream with commercial value, but it is frequently 
disposed of in a landfill. 
 
Air Emissions 

As a result of the SO2 control the following are the other emissions of concern.  They are 
discussed in sections 5 and 8. 
 
Sulfuric Acid (H2SO4):  H2SO4 mist is classified as a condensable particulate and is formed when 
SO3 combines with water vapor.  H2SO4 is discussed further in Section 5.0.  
 
Particulate Matter (PM):  A wet scrubber will generally generate more primary PM emissions 
than a dry scrubber because the particulate collection system must be located upstream of the 
FGD unit, thereby allowing dissolved solids from the scrubber to be emitted within the moisture 
plume.  A dry scrubber system increases the amount of fly ash to be removed by the downstream 
particulate collection system, which may require disposal in a landfill.  

4.4.3 Economic Evaluation 

Table 4-4 summarizes the expected controlled SO2 emission rates, the maximum annual SO2 
mass emissions, and the estimated annual SO2 mass emissions removed for each technically 
feasible control technology.  Table 4-5 shows the total capital investment, annual capital 
recovery cost, and annual operating cost for the technically feasible control technologies.  Table 
4-6 summarizes the cost effectiveness of each SO2 control technology.  Attachment A provides 
additional information and a detailed summary of the cost estimates for this BACT analysis.   
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TABLE 4-4 
SO2 EMISSION CONTROL SYSTEM 

EMISSION CONTROL EFFECTIVENESS 

Control 
Technology 

SO2 Emission 
Limit(1) 

(lb/MMBtu) 

SO2 
Collection 
Efficiency 

(%) 

Maximum 
Annual 

Emissions 
(tpy)(2) 

Annual 
Emissions 
Removed 

(tpy)(2) 

Incremental 
Reduction in 

Emissions (tpy) 

LSFO (Wet FGD) 0.060  97.0% 2,289  73,565  1,144  
LSD (Dry FGD) 0.09  95.5% 3,433  72,420  72,420  
Coal Selection 

(Baseline)(3) 1.99  - 75,854  - - 

Notes: 
(1) See cost analysis (Attachment A) for emission rate calculations. 
(2) Max. annual emissions, and annual emission reductions are based on a maximum heat input of 8,710 

MMBtu/hr for 8,760 hours per year (100% capacity factor). 
 (3) Baseline based on a sulfur content of 0.8 percent.  Equivalent to uncontrolled SO2 emission rate. 
LSFO  = Limestone forced oxidation 
FGD  = Flue gas desulfurization 
LSD  = Lime spray dryer absorber 
SO2  = Sulfur dioxide 
lb/MMBtu = Pound per million British thermal unit 
tpy  = Ton per year 
MMBtu/hr = Million British thermal units per hour 
 
 

TABLE 4-5 
SO2 EMISSION CONTROL SYSTEM COST SUMMARY(1,2) 

Control 
Technology 

Total Capital 
Investment ($) 

Total Capital 
Investment 
($/kW-net) 

Annual Capital 
Recovery Cost 

($/year) 

Annual 
Operating Cost 

($/year) 

Total Annual 
Cost 

($/year) 
LSFO (Wet FGD) $217,324,000  $140.21  $17,513,000  $61,007,000  $78,520,000  

LSD (Dry FGD) $206,542,000  $133.25  $16,645,000  $49,869,000  $66,514,000  

Notes: 
(1) See cost analysis (Attachment A) for cost estimate summaries and Coal Utility Environmental (CUE) cost 

estimates 
(2) Values have been rounded from those shown in the cost analysis summaries and CUE cost estimates (see 

Attachment A). 
 
$/kW-net  = $ per kilowatt net 
FGD  = Flue gas desulfurization 
LSD  = Lime spray dryer absorber 
LSFO  = Limestone forced oxidation 
SO2  = Sulfur dioxide 
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TABLE 4-6 
SO2 EMISSION CONTROL SYSTEM COST EFFECTIVENESS 

Control 
Technology 

Total Annual 
Cost 

($/year) 

Annual 
Emissions 

Removed (tpy) 

Total Annual 
Cost per Ton 

Removed 

Incremental 
Reduction in 

Emissions (tpy) 

Incremental 
Annual Cost 
Effectiveness 

($/ton) 
LSFO (Wet FGD) $78,520,000  73,565  $1,067  1,144  $10,490 

LSD (Dry FGD) $66,514,000  72,420  $918  72,420  $918 

Coal Selection 
(Baseline) $0  0 - - - 

Notes: 
FGD  = Flue gas desulfurization 
LSD  = Lime spray dryer absorber 
LSFO  = Limestone forced oxidation 
SO2  = Sulfur dioxide 
tpy  = Ton per year 

 
The average annual cost effectiveness of post-combustion SO2 control systems on a PC boiler 
range from approximately $918 per ton removed for the dry scrubber to approximately $1,067 
per ton removed for the wet scrubber.  These costs are not disproportionately high compared to 
the average cost of SO2 control for similar sources.  For example, as shown in the Federal 
Register, Volume 70, Table IV-3, the estimated cost per ton of annual SO2 controlled ranged 
from approximately $400 to $2,100 per ton (EPA 2005).  
 
As shown in Table 4-4, wet FGD is the most effective technically feasible SO2 control 
technology.  The wet scrubber will remove an additional 1,144 tons per year at an incremental 
annual cost increase of approximately $12,006,000 per year over the dry FGD technology based 
on the calculations; therefore, as shown in Table 4-6, the incremental annual cost effectiveness of 
the wet FGD technology is $10,490 per ton.   

4.5 STEP 5: PROPOSED BOILER SO2 BACT  

A wet scrubbing system is proposed as the BACT to control SO2 at the EEC facility.  The wet 
scrubbing system would have a proposed controlled SO2 emission rate of 0.06 lb/MMBtu (based 
on a 24-hour rolling average).  The lowest value of 0.06 lb/MMBtu corresponds to the recently 
permitted (June 2006) 24-hour average for the two 750-MW super critical PC boilers at the Sithe 
Global – Desert Rock Energy Facility in New Mexico. 
 

Under this analysis, a dry scrubbing system with a controlled SO2 emission rate of 0.1 lb/MMBtu 
(based on a 24-hour rolling average) is the BACT for the EEC boilers; however, a wet scrubbing 
system is proposed to control SO2 at the EEC facility in order to realize an even greater SO2 
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removal efficiency and further reduce air quality impacts on nearby Class I and Class II areas.  
The wet scrubbing system would have a controlled SO2 emission rate of 0.06 lb/MMBtu (based 
on a 24-hour rolling average).  An emission rate of 0.06 lb/MMBtu represents an overall SO2 
control efficiency of approximately 97 percent (based on the 24-hour design range coal of 0.8 
percent sulfur).   
 
SPR believes that the environmental benefits to nearby areas with sensitive plant and animal 
species, significant visual resources, and other air quality-related values outweigh the additional 
water consumption and parasitic load impacts resulting from the use of a wet scrubbing system.  
SO2 emissions not only directly affect downwind receptors but also convert in the atmosphere to 
acidic particles that can potentially harm sensitive plants and animals as well as alter the pH of 
water bodies.  These particles also reduce visibility by scattering light, thereby creating haze.  
Because a wet scrubbing system would remove more sulfur from the boilers’ flue gas, the 
expected result will be fewer negative air quality-related impacts on nearby sensitive areas, 
including the Ruby Lake National Wildlife Refuge and Great Basin National Park.  
 
Additionally, as set forth in Table 4-7, the draft PSD permit issued for the Sithe Global – Desert 
Rock Energy Facility prescribes a 0.06 lb/MMBtu (based on a 24-hour rolling average) emission 
rate limit for SO2 using a wet scrubber system.  The Sithe Global BACT analysis acknowledged 
that wet scrubbing was better than the BACT that was determined by their top-down BACT 
analysis.  Nonetheless, Sithe Global chose to designate wet scrubbing as the preferred SO2 
control technology for the facility, resulting in a 0.06 lb/MMBtu limit for SO2.   
 
It has not been demonstrated that a dry scrubbing system can routinely achieve the 0.06-
lb/MMBtu limit over the normal operating range for the EEC plant; however, this limit can be 
consistently achieved under normal plant operating conditions by a wet scrubbing system.  
Therefore, SPR intends to install a wet scrubbing system to meet a permit limit for SO2 of 0.06 
lb/MMBtu. 
 
Table 4-7 summarizes BACT SO2 emission limits for PC boilers of 500 MW or larger.  
Attachment B-1 presents a complete summary of the RBLC SO2 limits for PC boilers permitted 
from 1996 to mid-2007. 
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TABLE 4-7 
BACT SO2 EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks 

Western Farmers 
Electric Coop – Hugo 
Generating Station 

Coal Fired Steam 
EGU Boiler (HU-
Unit 2) 

750 MW 2/9/2007 Wet Limestone FGD 0.065 
0.065 (463 lb/hr) 

30 day rolling 
24-hr period 

Sandy Creek Energy 
Associates – Sandy 
Creek Energy Station 

Pulverized Coal 
Boiler 

800 MW 
Net 7/24/2006 - 0.3 (2456 lb/hr) 

0.12 (982 lb/hr) 
1-hr average 
30-day average 

Sithe Global – Desert 
Rock Energy Facility, 
New Mexico 
(Navajo) 

Two 750-MW super 
critical PC boilers, 
mine mouth 

750 MW 7/1/2006 Limestone wet FGD 0.06 24-hr average 

Great Plains Energy – 
Kansas City Power & 
Light Company – 
IATAN Station 

Pulverized Coal 
Boiler Unit 1 

7,800 
MMBtu/hr 1/27/2006 Wet FGD 0.1 30-day rolling 

Great Plains Energy – 
Kansas City Power & 
Light Company – 
IATAN Station 

Pulverized Coal 
Boiler Unit 2 

7,800 
MMBtu/hr 1/27/2006 Wet FGD 0.09 

0.09 (4374 lb/hr) 
30 day rolling 
24-hr rolling 

City Public Services - 
J.K. Spruce 
Electric Generating 
Unit 2 

PC electric steam 
boiler 750 MW 1/19/2006 Wet FGD 0.1 Annual average, 

BACT-PSD 

Louisiana Generating, 
LLC,  
Big Cajun II Power 
Plant 

New 675-MW PC 
boiler (Unit 4) 675 MW PC 08/22/2005 

Option 1: Semi-dry 
lime scrubber  

Option 2: Wet FGD 
system 

0.1   
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TABLE 4-7 (CONTINUED) 
BACT SO2 EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control 
Technology 

Emission Limit 
(lb/MMBtu) Remarks 

Louisville Gas and 
Electric Co. (LG&E) 
Trimble County 
Generating Station, 
Kentucky 

Super critical PC 
boiler 750 MW 7/6/2005 Wet FGD, WESP 0.107 

Daily and 
Annual average; 
BACT does not 
apply 

Xcel Energy 
Comanche Station, 
Colorado 

Super critical PC 
boiler 750 MW 7/5/2005 Dry FGD 0.1 30-day rolling 

average, net-out 

LS Power, Sandy 
Creek Energy Station, 
Texas 

PC 800 MW Draft 3/05  Dry FGD 0.1 NCDB 

Omaha Public Power 
District (OPPD) - 
Nebraska City Station 

Unit 2 boiler 660 MW 
(net) 03/09/2005 Dry FGD and fabric 

filter 0.095, 0.163, 0.48 
30-day rolling, 
24-hr rolling, 3-
hour rolling 

Longleaf Energy 
Associates, LLC (LS 
Power Development, 
LLC), Georgia 

Two 600-MW PC 
boilers 600 MW 11/04 

Application Dry FGD 0.12 30-day average, 
NCDB 

Wisconsin Public 
Service  
(WPS) – Weston Plant 

Super critical PC 
electric steam boiler 
(S04, P04) 

500 MW 
super critical 

PC 
10/19/2004 

Dry FGD, limit on 
emissions entering 

control system: 1.23 
lbs/MMBtu 30 day 

average 

0.1, 0.09 
30-day average, 
12-month rolling 
average 

Longview Power, 
LLC, 
Maidsville 

 PC boiler  600 MW 03/02/2004 Spray dryer absorber 0.12, 0.15 24-hr rolling, 3-
hr rolling 
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TABLE 4-7 (CONTINUED) 

BACT SO2 EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control 
Technology 

Emission Limit 
(lb/MMBtu) Remarks 

Wisconsin Electric 
Power Company  
Oak Creek Power 
Plant 

Two super critical PC 
boilers 615 MW 1/14/2004 Wet FGD 0.15 

30-day rolling 
average, BACT-
PSD 

Two boilers, Units 5 
and 6, coal and gas, 
WAP 5 and 6 

7,400 
MMBtu/hr 1.2 

Boiler Unit 7, coal, 
WAP 7 

6,700 
MMBtu/hr 1.2 

Boiler Unit 7, coal 
and gas, WAP 7 

6,700 
MMBtu/hr 1.2 

Reliant Energy, Inc.,  
Washington Parish 
Electric Generating 
Station 
 

Two boilers, Units 5 
and 6, WAP 5 and 6, 
coal 

7,400 
MMBtu/hr 

10/15/2003 Limited fuel sulfur 
content 

1.06 

Each unit  

Plum Point Associates, 
LLC,  
Plum Point Energy 

Boiler, Unit 1 - SN-
01 

PC boiler 
550 to 800 

MW 
08/20/2003 Dry FGD 0.16   

MidAmerican Energy 
Company 
(Council Bluffs) 

CBEC four boilers 
and three carbon silos

7675 
MMBtu/hr 06/17/2003 LSD FGD 0.1 30-day rolling 

average 

Two boiler stacks, 
WAP 5 and 6, coal 
only  

6750 
MMBtu/hr 10/15/2002 -- 1.2   

Reliant Energy, Inc.,  
Washington Parish 
Electric Generating 
Station 
  Boiler stack, WAP 7, 

coal only 
6700 

MMBtu/hr  Burn low-sulfur sub-
bituminous coal 1.2   
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TABLE 4-7 (CONTINUED) 
BACT SO2 EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control 
Technology 

Emission Limit 
(lb/MMBtu) Remarks 

Thoroughbred 
Generating Company, 
LLC,  
Thoroughbred 
Generating Station 

Two coal boilers 
Two 750-
MW PC 
boilers 

10/11/2002 
Wet FGD, WESP, 
and proper boiler 

design 
0.167, 0.41 

30-day rolling 
average, 24 hr-
average 

Sand Sage Power, 
LLC,  
Holcomb Unit #2 

PC Boiler  600 MW PC 10/08/2002 Dry FGD  0.12   

Black Hills 
Corporation  
Wygen 2 

500-MW PC boiler  500 MW PC 09/25/2002 Semi-dry LSD 
absorber 0.1, 0.15 

30-day rolling 
average, 24 hr-
average 

Kansas City Power & 
Light Co. - Hawthorn 
Station 

Electric generation, 
boiler, coal 

384 ton per 
hour 08/17/1999 

Dry FGD and low-
sulfur coal; emission 
limit basis - 30-day 

average 

0.12   

Deseret Generation 
and Transmission 
Company 

Coal-fired boiler 500 MW 03/16/1998 Wet scrubber 0.0976, 0.15 
12-month 
average, 30-day 
average 

Notes: 
BACT  = Best available control technology 
FGD  = Flue gas desulfurization 
hr  = Hour 
lb/MMBtu = Pound per million British thermal unit 
LSD  = Lime spray dryer absorber 
MMbtu/hr = Million British thermal units per hour 
MW  = Megawatt 
NCDB  = National Coal Database 
PC  = Pulverized coal-fired 
PSD  = Prevention of significant deterioration 
SO2  = Sulfur dioxide 
WESP  = Wet electrostatic precipitator 
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5.0 BACT ANALYSIS FOR PC BOILER, H2SO4 

SO2 is the product of the combustion of sulfur in the coal.  SO3 is also generated as a result of the 
oxidation of SO2 in the boiler.  This oxidation reaction can also occur across the catalyst bed 
installed for NOx reduction.  The SO3 subsequently combines with water vapor to form H2SO4.  
The amount of H2SO4 formed depends on the amount of SO3 and water vapor present and the 
temperature of the flue gas.  

5.1 STEP 1: POTENTIALLY FEASIBLE H2SO4 CONTROL OPTIONS 

Emission control technologies designed to control SO2 will also remove SO3, HF, and other acid 
gases.  Several techniques can be used to reduce H2SO4 emissions from coal combustion.  H2SO4 
control techniques can be divided into several post-combustion techniques.  H2SO4 control 
options identified for potential application with the proposed EEC PC boilers include the 
following: 
 
Post-Combustion H2SO4  

• Dry FGD 
 -  LSD 
 -  Activated carbon bed 
 -  CDS 
 -  LIDS 

• Wet FGD 
 -  Wet FGD 
 -  LSFO 
 -  Regenerable wet scrubber 

• Sorbent injection (DSI or FSI) 
• ECO  
• Fabric filter/baghouse 

• Polishing scrubber 
 -  WESP 
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5.2 STEP 2: TECHNICAL FEASIBILITY OF POTENTIAL CONTROL OPTIONS 

Section 4.0 of this BACT analysis discusses the technical feasibility of each control system for 
SO2 control; however, the relative effectiveness of the potential control systems differs for 
H2SO4; therefore, the effectiveness of each desulfurization system with respect to the control of 
SO3 and the subsequent formation of H2SO4 is provided below.  Control technologies that 
minimize emissions of H2SO4 will also minimize emissions of other inorganic condensable 
particulates, including HF and other acid gases.  Table 5-1 summarizes findings from the 
technical feasibility analysis of proposed H2SO4 control technologies.  

5.2.1 Pre-Combustion Technologies 

Pre-Combustion Technologies are discussed in section 4 and not presented for further 
consideration.  Coal selection was carried forward in the SO2 BACT.   
 

TABLE 5-1 
TECHNICAL FEASIBILITY AND IN-SERVICE POTENTIAL H2SO4 CONTROL 

TECHNOLOGIES FOR PC BOILERS 

In-
Service  

Technically 
Feasible  

Control 
Technology 

Yes No Yes No 
Reason for Technical Feasibility/Infeasibility 

Activated Carbon 
Bed  x  x Activated carbon beds are not commercially available. 

Circulating Dry 
Scrubber (CDS) x   x 

CDS has not been used on pulverized coal-fired (PC) 
boilers larger than 100 megawatts (MW), and the 
scale-up time and costs required to use this technology 
make it technically infeasible. 

Dry FGD x  x  The dry scrubber environment reduces the opportunity 
for SO2 conversion to H2SO4. 

Electro-Catalytic 
OxidationTM 
(ECO) 

 x  x The ECO technology is still in the pilot-scale portion 
of development. 

Fabric Filter x  x  
Fabric filters or fabric filters in combination with a wet 
scrubber are technically feasible for PC boilers, and 
will contribute to H2SO4 emission reductions.. 

Limestone 
Injection Dry 
Scrubbing (LIDS) 

 x  x LIDS has not been demonstrated for PC boilers at full 
scale. 
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TABLE 5-1 (CONTINUED) 

TECHNICAL FEASIBILITY AND IN-SERVICE POTENTIAL H2SO4 CONTROL 
TECHNOLOGIES FOR PC BOILERS 

In-
Service  

Technically 
Feasible  Control 

Technology 
Yes No Yes No 

Reason for Technical Feasibility/Infeasibility 

Semi-Dry Lime 
Spray 
Dryer/Absorber 
(LSD) 

x  x  

Spray Dryer Absorbers are a proven technology for 
reducing H2SO4 emissions, and do not typically result 
in a visible plume because there is less moisture in the 
flue gas than results from the wet scrubber process. 
The spray dryer absorber is a type of Dry Scrubbing 
and will be grouped with the Dry Scrubber for ranking 
purposes. 

Sorbent Injection x  x  Dry sorbent injection (DSI) has not been used in 
coordination with wet scrubbers for acid gas removal. 

Wet Electrostatic 
Precipitator 
(WESP) 

x  x  WESP is a proven technology for reducing H2SO4 
emissions from PC boilers. 

Wet FGD X  X  

Wet scrubbers have been demonstrated on coal-fired 
boilers and are commercially available from a number 
of suppliers.  Wet scrubbers that use limestone, lime, 
and forced oxidation are all considered technically 
feasible control technologies.  Wet scrubbers that use 
magnesium-enhanced lime are not suited for the 750-
MW scale. 

Wet Regenerable 
Scrubber x   x The regenerable wet scrubber will be included with the 

non-regenerable wet scrubber for ranking purposes.  

Limestone Forced 
Oxidation (LSFO) x  x  

The LSFO system is commercially available from 
numerous suppliers.  LSFO wet scrubber technology is 
considered technically feasible and will be retained for 
further BACT analysis. 

5.2.2 Post-Combustion Technologies 

Post-combustion control technologies for H2SO4 reduction rely on chemical reactions within the 
control device to reduce the concentration in the flue gas.  
 
Dry Flue Gas Desulfurization 

Dry FGD systems produce a dry by-product that must be removed with the fly ash in a 
particulate collection device located downstream, typically a fabric filter.  Because dry FGD 



BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS 
ELY ENERGY CENTER 

 
 

TETRA TECH EM INC.  PAGE 49 
 

systems are located upstream of the particulate collection device, additional SO3 removal would 
be accomplished as the flue gas stream passes through the fabric filter cake.  This combination of 
dry scrubbing and fabric filtration has demonstrated the ability to achieve a high SO3 removal 
efficiency from conventional PC combustion flue gas streams.  Dry scrubber technologies that 
may be technically feasible with the EEC PC boilers are discussed below. 
 
Lime Spray Dryer Absorber (LSD) is a once-through dry technology in which the reagent lime 
is slurried with water and sprayed into the flue gas stream in an absorber.  The H2SO4 is removed 
from the flue gas by sorption and reaction with the slurry.  The by-products of the sorption and 
reaction are in a dry form upon leaving the system and are subsequently captured in a 
downstream particulate collection device, typically a fabric filter.  Because the end product is a 
dry material, release of SO3 or H2SO4   at this point in the process is greatly reduced. 
 
The LSD system is a dry scrubbing method that has been demonstrated to reduce H2SO4 
emissions from large PC boilers.  The LSD systems are also commercially available from 
numerous suppliers.  For these reasons, the LSD technology is considered technically feasible 
and will be retained for further evaluation.     
 
Activated Carbon Beds use a dry removal technology that can be regenerated, and this 
technology is potentially applicable for H2SO4 removal.  In a typical application, the flue gas 
flows through a moving bed of activated carbon.  The activated carbon serves as a sorbent that 
removes the H2SO4 from the gas stream.  As the activated carbon becomes saturated, it is 
regenerated or disposed of in a landfill. 
 
On the basis of a review of the RBLC database, EPA’s “National Coal Database: National Coal 
Fired Utility Projects Spreadsheet,” and available industry literature, activated carbon bed 
technology is not a demonstrated H2SO4 removal technology for PC boilers.  Commercial sales 
of activated carbon bed technology have not been found; therefore, this technology is not 
considered available, is technically infeasible, and therefore will not be retained for further 
analysis.   
 
Circulating Dry Scrubber (CDS) uses an entrained fluidized bed reactor for contacting the 
reagent, usually hydrated lime, flue gas (Institute of Clean Air Companies 2006).  The intensive 
gas-solid mixing that occurs in the reactor promotes the reaction of sulfur oxides in the flue gas 
with the dry lime particles.  The mixture of reaction products H2SO4, unreacted lime, and fly ash 
are captured in a downstream particulate collector.   
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As discussed in Section 4.2.2, CDS technology has not been demonstrated at the EEC facility 
scale of 750 MW nominal.  Significant design, modeling, and testing would be required because 
of the size differences between the 80-MW and 750 MW units, which would also involve a great 
level of effort, time, and expense.  EPA’s NSR Manual states that “technologies which have not 
yet been applied to (or permitted for) full scale operations need not be considered available” 
(EPA 1990).  CDS will therefore not be retained in the BACT analysis.   
 
Limestone Injection Dry Scrubbing (LIDS) combines FSI and dry scrubber technologies.  In 
the LIDS system, limestone is first injected into the furnace, and the resulting excess quicklime 
or CaO is used as the reagent for dry scrubbing.  The unreacted quicklime continues through the 
system until it is collected in the particulate collection system.  A portion of the collected ash is 
slurried with water to the dry scrubber, where most of the H2SO4   is removed.   
 
The LIDS technology is still being developed and has not been demonstrated for controlling 
H2SO4 emissions on a large-scale coal fired boiler.  EPA’s NSR Manual states that “technologies 
which have not yet been applied to (or permitted for) full scale operations need not be considered 
available” (EPA 1990).  Because LIDS is not commercially available for large-scale operations, 
this technology is not considered available and has been determined technically infeasible.  This 
technology will not be retained for further analysis. 
 
Wet Flue Gas Desulfurization 

Wet FGD is evaluated as a potential post-combustion SO2 control technology in Section 4.2.2.  
Wet FGD involves the mixing of water and a lime or limestone reagent into a slurry that is 
sprayed into the flue gas stream in an absorber.  A portion of the water in the slurry is 
evaporated, and the waste gas stream becomes saturated with water vapor.  The product slurry is 
primarily CaSO3,Calcium Sulfite. 
 
Limestone Forced Oxidation (LSFO) is a variation of the standard wet scrubber (see above and 
Section 4.2.2) that further oxidizes the product to CaSO4 Calcium Sulfate. 
 
The LSFO system has been demonstrated to reduce acid gas emissions from large PC boilers and 
is commercially available from numerous suppliers.  For these reasons, the LSFO wet scrubber 
technology is considered technically feasible and will be retained for further BACT analysis.     
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Regenerable Wet Scrubbers is a variation of the standard wet scrubber that adds the additional 
step of regeneration of the calcium or sodium based sorbent.  As discussed in Section 4.2.2, 
regenerable wet scrubbers typically have higher O&M costs, and the return from sale of the 
product does not appreciably offset the increased O&M costs.  The regenerable wet scrubber will 
be included with the non-regenerable wet scrubber for ranking purposes, and only the LSFO 
technology will be carried through the BACT analysis.   
 
Dry Sorbent Injection and Furnace Sorbent Injection  

DSI or FSI are once-through technologies that involve the injection of powdered absorbent 
usually hydrated lime or soda ash directly into the flue gas exhaust stream to react with acid 
gases present, thus producing a salt collected in a particulate collection device.  In FSI systems, 
the reagent is injected directly into the furnace, but in DSI systems, the reagent is injected 
directly into the ductwork between the air heater and particulate collection device.  The overall 
acid-gas control efficiency of DSI can be improved and reagent consumption decreased by 
increasing flue gas humidity and recycling reaction products into the flue gas stream (Schnelle 
and Brown 2002).   
 
The FSI system could be used in conjunction with a dry scrubber as in the LIDS process.  The 
FSI system is currently not commercially available for use with a wet scrubber.  Therefore, the 
combination of the FSI and wet scrubber technologies is determined to be technologically 
infeasible and will not be considered further in this BACT analysis.   
 
The DSI technology was originally designed as a retrofit technology to meet up to 50% removal 
of SO2 or acid gases.  It has not been used in conjunction with a wet scrubber to reduce H2SO4 
emissions.   
 
For the above reasons, neither a DSI nor FSI in conjunction with a wet or dry scrubber is  
retained for further H2SO4 BACT analysis. 
 
Electro-Catalytic Oxidation™ 

As stated previously in Section 4.2.2, ECO is still in the pilot-scale stage of development.  The 
EPA’s NSR Manual states that “technologies in the pilot scale testing stages of development 
would not be considered available for BACT review” (EPA 1990).  Because ECO is still in the 
pilot-scale stage of development, it is not considered technically feasible for a full-scale PC 
boiler as proposed for the EEC. 
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Particulate Matter (PM) 

Fabric Filter (Baghouse) is discussed in Section 8.0 of this BACT analysis in greater detail.  In 
conjunction with an FGD system, a fabric filter is located downstream of a dry FGD and 
upstream of a wet FGD.  For a dry FGD system, additional acid gases are removed as the flue 
gas stream passes through the fabric filter cake.  This combination of dry scrubbing and fabric 
filtration has demonstrated the ability to achieve a high SO3 removal efficiency from 
conventional PC combustion flue gas streams.   
 
For a wet FGD system, the baghouse is upstream of the FGD.  The baghouse will remove some 
acid gases because of the alkalinity of the flyash. 
 
Fabric filter baghouses have been demonstrated to reduce H2SO4 emissions in addition to the 
reduced PM and PM10 emissions from large PC boilers.  Fabric filter baghouses are also 
commercially available from numerous suppliers.  For these reasons, fabric filter baghouses are 
considered technically feasible and will be retained for further BACT analysis. 
 
Polishing Scrubber 

Wet Electrostatic Precipitator (WESP) operates the same as a dry ESP by charging particles, 
applying an electric field to move the particles out of the exhaust stream, and removing collected 
dust.  A WESP is different from a dry ESP because the collectors are washed with a spray, 
usually water.  The spray is applied either continuously or intermittently, and a drainage system 
collects the discharge.  WESPs are efficient at reducing particulate emissions that have higher 
moisture content or are sticky (EPA 2006f).  
 
WESPs have also been demonstrated to reduce H2SO4 mist from large PC boilers.  WESPs are 
commercially available from numerous suppliers.  For these reasons, WESPs are considered 
technically feasible and will be retained for further BACT analysis. 

5.3 STEP 3: RANKING OF TECHNICALLY FEASIBLE H2SO4 CONTROL OPTIONS BY 
EFFECTIVENESS 

Table 5-2 summarizes the technically feasible technologies for H2SO4 control in descending 
order of control efficiency.  Because control technologies operate at higher H2SO4 removal  
efficiencies in conjunction with one another, Table 5-2 shows varying combinations and their 
subsequent emission limits.  These technologies consist of particulate collection technology and 
varying wet or dry scrubber technologies used to reduce acid gas emissions.   
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TABLE 5-2 
RANKED H2SO4 CONTROL TECHNOLOGIES FOR PC BOILERS  

Control Technology Emission Limit 
(lb/MMBtu) 

Dry FGD with Fabric Filter 0.001 to 0.0061(1) 

Wet Electrostatic Precipitation (WESP)+ Wet FGD 0.0014 to 0.01(1) 

WET FGD + Fabric Filter 0.0037(2) - 0.005(1) 

Wet Electrostatic Precipitation (WESP)+ Dry  FGD 0.00497(1) 

Notes:  
(1) RACT/BACT/LAER Clearinghouse http://cfpub.epa.gov/rblc/cfm/basicsearch.cfm?lang=off (EPA 2007) 
(2) USEPA National Coal Database, accessed 9-28-06 www.epa.gov/ttn/catc/dir1/natlcoal.xls (EPA 2006b) 

 FGD  = Flue gas desulfurization 
 lb/MMBtu = Pound per million British thermal units 
 H2SO4  = Sulfuric acid 
 PC  = Pulverized coal-fired 
 
Details of minimum emission limits associated with each of the ranked control technologies are 
described below. 
 

• The minimum 0.001 lb/MMBtu emission limit associated with the Dry FGD with 
Fabric Filter system is based on an hourly average for the Newmont Nevada Energy 
Investment, LLC TS Power Plant 200 MW PC Coal Boiler. 

• The minimum 0.0014 lb/MMBtu emission limit associated with the WESP + Wet 
FGD system is based on a case-by-case 365 day PSD avoidance limit accepted by 
Santee Cooper for two 600 MW PC Boilers. 

• The minimum 0.0037 lb/MMBtu emission limit associated with the Wet FGD + 
Fabric Filter system was referenced as an annual average in two permits for two 750 
MW coal fired boilers (J. K. Spruce Electric Generating Unit and Hugo Generating 
Station). 

 
The lowest limit that has been demonstrated in practice on a similar unit and using similar 
technology as EEC is 0.005 lb/MMBtu (Oklahoma Department of Environmental Quality 2007).  
SPR proposes an annual average limit of 0.004 lb/MMBtu. 

5.4 STEP 4: EVALUATION OF TECHNICALLY FEASIBLE H2SO4 CONTROL OPTIONS 

The SO2 BACT analysis (see Section 4.0) proposes a wet FGD system and the PM BACT 
analysis (see Section 8.0) proposes a fabric filter/baghouse.  This combination of technologies 
will be maintained as proposed BACT for H2SO4.  All control technologies presented in section 
5.3 have been evaluated on an individual energy, environmental and economic basis in sections 
4.4 and 8.4, therefore, no further analysis has been performed.   
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5.5 STEP 5: PROPOSED BOILER H2SO4 BACT 

The proposed BACT for H2SO4 mist emissions at the EEC facility is a fabric filter system and a 
subsequent wet FGD system that will be used for PM and SO2 control.  The proposed emission 
limit for H2SO4 is 0.004 lb/MMBtu based on an annual averaging period.  Compliance with 
lower limits and/or shorter averaging periods has not been demonstrated. 
 
Table 5-4 summarizes BACT H2SO4 emission limits for PC boilers of 500 MW or larger.  
Attachment B-1 presents a complete summary of the RBLC H2SO4 limits for PC boilers 
permitted from 1996 to mid-2007. 
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TABLE 5-4 
BACT H2SO4 EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks 

Western Farmers Electric 
Coop – Hugo Generating 
Station 

Coal Fired Steam 
EGU Boiler (HU-Unit 
2) 

750 MW 2/9/2007 Wet Limestone FGD 0.0037 Annual average 

Sandy Creek Energy 
Associates – Sandy Creek 
Energy Station 

Pulverized Coal 
Boiler 

800 MW 
Net 7/24/2006 - 

0.0155 (127 
lb/hr) 

0.0037 (133 tpy) 

Calculated based on 
8185 MMBtu/hr 

Sithe Global – Desert 
Rock Energy Facility, 
New Mexico (Navajo) 

Two 750-MW super 
critical PC boilers, 
mine mouth 

750 MW 7/1/2006 
Limestone wet FGD, 

hydrated lime injection 
in the fabric filter 

0.004   

Otter Tail Power 
Company, South Dakota 

600-MW super critical 
PC boiler 600 MW Draft 4/06 Wet scrubber and 

baghouse 0.005 About 3 hrs for test 
runs, NCDB 

City Public Services - 
J.K. Spruce 
Electric Generating Unit 
2 

PC electric steam 
boiler 750 MW 1/19/2006 Wet FGD and baghouse 0.0037 Annual average, 

BACT-PSD 

Louisville Gas and 
Electric Co. (LG&E) 
Trimble County 
Generating Station, 
Kentucky 

Super critical PC 
boiler 750 MW 7/6/2005 Wet FGD and WESP 0.00499 

Calculated from 26.6 
lb/hr, 5,333 
MMBtu/hr ,  3-hr-
average 

Xcel Energy Comanche 
Station, Colorado 

Super critical PC 
boiler 750 MW 7/5/2005 Dry FGD 0.0042   

LS Power, Sandy Creek 
Energy Station, Texas PC 800 MW Draft 3/05  Dry FGD and fabric 

filter 0.0037 NCDB 
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TABLE 5-4 (CONTINUED) 
BACT H2SO4 EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks 

Omaha Public Power 
District  
(OPPD) - Nebraska City 
Station 

Unit 2 boiler 660 MW 
(net) 03/09/2005 Dry FGD and fabric 

filter 0.0042   

Longleaf Energy 
Associates, LLC (LS 
Power Development, 
LLC), Georgia 

Two 600-MW PC 
boilers 600 MW 11/04 

Application Dry FGD and baghouse 0.005 30-day average, 
NCDB 

Wisconsin Public Service  
(WPS) - Weston Plant 

Super critical PC 
electric steam boiler 
(S04, P04) 

500 MW 
super critical 

PC 
10/19/2004 Dry FGD system and 

fabric filter 0.005 24-hr average 

Longview Power, LLC, 
Maidsville PC boiler 600 MW 03/02/2004 Dry solid injection with 

fabric filter 0.0075 3-hr rolling 

Wisconsin Electric Power 
Company  
Oak Creek Power Plant 

Two super critical PC 
boilers 615 MW 1/14/2004 Wet FGD and WESP 0.01 24-hr average, 

BACT-PSD 

Two boilers, Units 5 
and 6, coal and gas, 
WAP 5 and 6 

7,400 
MMBtu/hr 

Limited sulfur content 
fuel 0.0045 33 lb/hr each unit, 

145 tpy each unit 

Boiler Unit 7, coal, 
WAP 7 

6,700 
MMBtu/hr -- 0.0043 29 lb/hr each unit, 

127 tpy each unit 
Boiler Unit 7, coal 
and gas, WAP 7 

6,700 
MMBtu/hr 

Limited sulfur content 
fuel 0.0043 29 lb/hr each unit, 

127 tpy each unit 

Reliant Energy, Inc.,  
Washington Parish 
Electric Generating 
Station 
  
  Two boilers, Units 5 

and 6, WAP 5 and 6, 
coal 

7,400 
MMBtu/hr 

10/15/2003 

Limited sulfur content 
fuel 0.0045 33 lb/hr each unit, 

145 tpy each unit 

Plum Point Associates, 
LLC,  
Plum Point Energy 

Boiler, Unit 1 - SN-01 
PC boiler 
550 to 800 

MW 
08/20/2003 Dry FGD with fabric 

filter 0.0061   
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TABLE 5-4 (CONTINUED) 
BACT H2SO4 EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks 

MidAmerican Energy 
Company 

CBEC four boilers 
and three carbon silos 

7675 
MMBtu/hr 06/17/2003 LSD FGD 0.0042   

Two boiler stacks, 
WAP 5 and 6, coal 
only  

6,750 
MMBtu/hr 10/15/2002 -- 0.0045 33 lb/hr each unit, 

145 tpy each unit 
Reliant Energy, Inc.,  
Washington Parish 
Electric Generating 
Station Boiler stack, WAP 7, 

coal only 
6,700 

MMBtu/hr  -- 0.0043 29 lb/hr each unit, 
127 tpy each unit 

Thoroughbred Generating 
Company, LLC,  
Thoroughbred Generating 
Station 

 Two coal boilers 
Two 750-
MW PC 
boilers 

10/11/2002 
Proper boiler design and 
control technology, ESP, 

FGD, and WESP 
4.9700 E-3   

Notes: 
 
BACT  = Best available control technology 
FGD  = Flue gas desulfurization 
hr  = Hour 
H2SO4  = Sulfuric acid 
lb/hr  = Pound per hour 
lb/MMBtu = Pound per million British thermal units 
LSD  = Lime spray dryer absorber   
MMBtu/hr = Million British thermal units per hour 
MW  = Megawatt 
NCDB  = National Coal Database 
PC  = Pulverized coal-fired 
PSD  = Prevention of significant deterioration 
tpy  = Ton per year 
WESP  = Wet electrostatic precipitator 
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6.0 BACT ANALYSIS FOR PC BOILER, CO 

CO emissions result from incomplete combustion of a hydrocarbon fuel.  Incomplete combustion 
corresponds with oxygen-deficient combustions zones and short combustion residence times.  
CO emissions can be minimized by providing excess oxygen to the boiler, increasing flame 
temperature, and ensuring proper burner design.  Conditions that minimize CO must be balanced 
with conditions that minimize NOx formation because excess oxygen and increased flame 
temperatures result in increased NOx formation.  With good burner design, CO emission levels 
are typically low.   

6.1 STEP 1: POTENTIALLY FEASIBLE CO CONTROL OPTIONS 

CO control techniques can be divided into combustion and post-combustion techniques.  CO 
control options identified for potential application with the proposed EEC PC boilers include the 
following: 
 
Combustion 

Good combustion practices 
Excess air 
 
Post-Combustion 

Catalytic oxidation 
External thermal oxidation (ETO) 
SCONOx™ 

6.2 STEP 2: TECHNICAL FEASIBILITY OF POTENTIAL CONTROL OPTIONS 

Table 6-1 summarizes findings from the technical feasibility analysis of proposed CO control 
technologies.  

6.2.1 Combustion Technologies 

Good Combustion Practices 

Good combustion practices include designing and operating the boiler in a way that reduces CO 
emissions.  These practices include maintaining high combustion efficiency, appropriate excess 
air levels, flame temperature and flue gas residence time, and good mixing to minimize CO 
formation.  Good combustion practices take into account the balance between minimizing CO  
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TABLE 6-1 
TECHNICALLY FEASIBLE AND IN-SERVICE POTENTIAL CO CONTROL 

TECHNOLOGIES FOR PC BOILERS 
In- 

Service  
Technically 

Feasible  Control Technology 
Yes No Yes No 

Reason for Technical Feasibility/Infeasibility 

Combustion Controls 
(Good Combustion 
Practices) 

x  x  
Good combustion practices are a proven method for 
reducing carbon monoxide (CO) emissions from 
pulverized coal-fired (PC) boilers. 

Excess Air  x x  
Excess air would increase the emissions of other air 
pollutants, reduce boiler efficiency, and increase 
fuel consumption. 

Catalytic Oxidation  x  x Catalyst fouling by ash and sulfur compounds in the 
exhaust stream makes this technology infeasible. 

External Thermal 
Oxidation (ETO)  x  x 

ETO is designed to reduce CO emissions from 
incomplete combustion.  Because combustion in the 
PC boiler is already nearly complete, ETO will not 
significantly decrease the CO emissions. 

SCONOx™  x  x 
SCONOx™ has never been tested or applied to 
coal-fired boilers and is therefore considered 
technically infeasible. 

 
formation and NOx formation.  In addition, the boiler must be specially designed to reduce CO 
emissions despite LNBs that create conditions for increased CO formation. 
 
Good combustion practices are commonly accepted as a BACT for reducing CO emissions and 
are considered technically feasible; therefore, this option will be retained for further BACT 
analysis.  
 
Excess Air 

Using high volumes of excess air would increase the amount of oxygen available to oxidize the 
hydrocarbon fuel to CO2 and decrease CO emissions that result from incomplete combustion.   
 
Excess air is not a technically feasible option for minimizing CO emissions because it creates 
burner conditions that would result in increased formation of thermal NOx.  Excess air would 
also reduce boiler efficiency, increasing fuel consumption.  Increased fuel consumption 
correlates with an increase in other air pollutants such as NOx, SO2, and PM.  For these reasons, 
excess air will not be retained for further BACT analysis. 
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6.2.2 Post-Combustion Technologies 

Catalytic Oxidation 

Catalytic oxidation uses a catalyst to convert CO to CO2.  Typical catalysts include platinum and 
palladium.  Flue gas passes through the catalyst, where CO and oxygen adsorb to the catalyst 
surface and oxidation to CO2 occurs.  This oxidation rate diminishes as the catalyst surface area 
decreases as a result of PM coating and binding to the surface.  Sulfur compounds present in the 
gas stream can poison the catalyst, altering the chemistry that causes oxidation from CO to CO2.  
The catalyst may also oxidize SO2 to SO3, which may then form ammonia salts that may bind to 
the catalyst surface.  Catalytic oxidation has been demonstrated on refinery applications and gas 
turbines to reduce CO emissions by up to 90 percent.  The gas stream in these applications is 
relatively clean, and catalyst deactivation is low (EPA 2006g).  
 
Catalytic oxidation is not presently used for coal-fired units because high PM and sulfur 
compound concentrations quickly blind the catalyst and deactivate it.  Locating the catalyst 
downstream of the particulate removal device would require reheating the gas stream, increasing 
the emissions of NOx and other pollutants from additional fuel burning.  Catalytic oxidation is 
therefore not considered a feasible technology for controlling CO emissions and will not be 
retained for further BACT analysis. 
 
External Thermal Oxidation 

ETO is designed to use natural gas burners to combust exhaust streams in the temperature range 
of 1,400 to 1,800 ºF to support complete combustion of CO to CO2.  ETO is not a demonstrated 
technology for controlling CO emissions from PC boilers but has been used in other industrial 
applications, including the manufacturing of paint, rubbers, polymers, and organic chemicals.  
ETO is generally designed for applications with high VOC concentrations, where CO oxidation 
to CO2 occurs as a by-product reaction, or where the exhaust stream has very high concentrations 
of CO as a result of incomplete fuel combustion.  The exhaust stream from the PC boilers will 
come from a finely tuned burner designed to maximize fuel combustion while minimizing NOx 
and CO; therefore, additional CO reduction from using ETO is expected to be very small.  The 
use of ETO is also not recommended for exhaust streams containing sulfur-containing 
compounds because additional SO2 formation may occur (EPA 2006h). 
 
ETO is not a technically feasible control technology for controlling CO emissions for the reasons 
stated above and because there is presently no source of natural gas on site.  Providing sufficient 
natural gas to run the afterburners would be costly for the insignificant amount of CO reduction 
expected.  This technology will therefore not be retained for BACT analysis. 
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SCONOx™ 

SCONOx™ is a catalytic absorption system developed by Goal Line Technologies LLC to 
control NOx and CO emissions from natural gas fired water injected turbines.  The technology 
uses a catalyst to oxidize CO to CO2 and NO to NO2, which is further absorbed onto the catalyst 
to form potassium nitrates and nitrites.  The system does not perform well with sulfur in the 
exhaust stream, and thus is not well suited for coal fired applications.  
 
SCONOx™ is not a demonstrated technology for PC boilers.  It has only been used on gas-fired 
combined cycle power plants.  The manufacturer does not offer SCONOx™ for coal-fired 
boilers, and it is thus considered a technically infeasible option for controlling CO emissions. 

6.3 STEP 3: RANKING OF TECHNICALLY FEASIBLE CO CONTROL OPTIONS BY 
EFFECTIVENESS 

Table 6-2 summarizes the technically feasible technologies for CO control in descending order 
of control efficiency.  The only remaining technically feasible option is good combustion 
practices.  The lowest value of 0.10 lb/MMBtu corresponds to the recently permitted (June 2006) 
24-hour average for the two 750 MW super critical PC boilers at the Sithe Global – Desert Rock 
Energy Facility in New Mexico. 
 

TABLE 6-2 
RANKED CO CONTROL TECHNOLOGIES FOR PC BOILERS  

Control Technology Emission Limit(1) 
(lb/MMBtu) 

Combustion Controls  
(Good Combustion Practices) 0.10 to 0.44 

Notes: 
(1) RACT/BACT/LAER Clearinghouse http://cfpub.epa.gov/rblc/cfm/basicsearch.cfm?lang=off  (EPA 2007) 
 
CO   = Carbon monoxide 
lb/MMBtu  = Pound per million British thermal units 
PC   = pulverized coal-fired 

 

6.4 STEP 4: EVALUATION OF MOST EFFECTIVE CO CONTROL OPTIONS 

The RBLC database states that the proposed BACT for controlling CO emissions is “good 
combustion practices” (EPA 2007).  Appropriate design and operation of the boilers can 
minimize CO emissions.  No significant negative energy, economic, or environmental issues 
result from the use of good combustion practices for the control of CO emissions. 
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6.5 STEP 5: PROPOSED BOILER CO BACT  

The use of good combustion practices is the proposed BACT for the EEC PC boilers.  This is the 
only technically feasible option of the technologies considered, and it is considered the most 
effective method of CO control for PC boilers.  There are no environmental, economical, or 
energy concerns presented by the use of good combustion practices for CO control.  Good 
combustion practices are historically accepted as a BACT for controlling CO emissions from PC 
boilers. 
 
The emission limit proposed for the BACT is 0.1 lb/MMBtu on a 24-hour rolling average.  This 
limit is consistent with the recently permitted (permit issued June 2006) 24-hour average for the 
two 750 MW super critical PC boilers at the Sithe Global – Desert Rock Energy Facility in New 
Mexico (0.1 lb/MMBtu on a 24-hour rolling average).  This limit is lower than the remaining 
BACT CO limits presented in the RBLC database.   
 
Table 6-3 summarizes BACT CO emission limits for PC boilers of 500 MW or larger.  
Attachment B-1 presents a complete summary of the RBLC CO limits for PC boilers permitted 
from 1996 to mid-2007. 
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TABLE 6-3 
BACT CO EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control 
Technology 

Emission 
Limit 

(lb/MMBtu) 
Remarks 

Western Farmers 
Electric Coop – Hugo 
Generating Station 

Coal Fired Steam EGU 
Boiler (HU-Unit 2) 750 MW 2/9/2007 Good combustion 

practices 0.15 30 day rolling 

Sandy Creek Energy 
Associates – Sandy 
Creek Energy Station 

Pulverized Coal Boiler 800 MW 
Net 7/24/2006  

0.3 (2456 
lb/hr) 

0.15 (1228 
lb/hr) 

1-hr 
30-day 

Sithe Global – Desert 
Rock Energy Facility, 
New Mexico (Navajo) 

Two 750-MW super 
critical PC boilers, mine 
mouth 

750 MW 7/1/2006 Good combustion 
practices 0.1 24-hr average 

Otter Tail Power 
Company, South 
Dakota 

600 MW super critical 
PC boiler 600 MW Draft 4/06 Combustion 

control 0.16 About 3 hrs for 
test runs, NCDB 

Detroit Edison 
Company 
Monroe Power Plant 

Boiler No. 1 7,624 
MMBtu/hr 03/03/2006 Good combustion 

practices    

Great Plains Energy – 
Kansas city Power & 
Light Company – 
IATAN Station 

Pulverized Coal Boiler 
Unit 1 

7,800 
MMBtu/hr 1/27/2006 Good combustion 

practices 0.16 30-day rolling 

Great Plains Energy – 
Kansas city Power & 
Light Company – 
IATAN Station 

Pulverized Coal Boiler 
Unit 2 

7,800 
MMBtu/hr 1/27/2006 Good combustion 

practices 0.14 30 day rolling 

City Public Services - 
J.K. Spruce 
Electric Generating 
Unit 2 

PC electric steam boiler 750 MW 1/19/2006 Good combustion 
practices 0.15 Annual average, 

BACT-PSD 
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TABLE 6-3 (CONTINUED) 
BACT CO EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER  

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control 
Technology 

Emission 
Limit 

(lb/MMBtu) 
Remarks 

Detroit Edison 
Company  
St. Clair Power Plant 

Boilers No. 1 and No. 2 1,900 
MMBtu/hr 01/04/2006 Good combustion 

practices    

Detroit Edison 
Company 
Monroe Power Plant 

Boiler No. 4 7,624 
MMBtu/hr 11/15/2005 Good combustion 

practices    

MidAmerican Energy 
Company  
Neal Energy Center 
South 

Unit 4 boiler 6,900 
MMBtu/hr 09/28/2005 Good combustion 

practices 0.42 Calendar day 

Louisiana Generating, 
LLC,  
Big Cajun II Power 
Plant 

New 675-MW PC boiler 
(Unit 4) 675 MW PC 08/22/2005 

Optimum burner 
design and good 

combustion 
techniques 

0.135 Annual average 

Louisville Gas and 
Electric Co. (LG&E) 
Trimble County 
Generating Station, 
Kentucky 

PC 750 MW 7/6/2005 Good combustion 
practices 0.1 3 hrs 

Xcel Energy 
Comanche Station, 
Colorado 

Super critical PC boiler 750 MW 7/5/2005 Good combustion 
practices 0.13 8 hrs 

LS Power, Sandy 
Creek Energy Station, 
Texas 

PC 800 MW Draft 3/05  Combustion 
controls 0.15 NCDB 

Omaha Public Power 
District (OPPD) – 
Nebraska City Station 

Unit 2 boiler 660 MW 
(net) 03/09/2005 Combustion 

controls 0.16 3-hr rolling 
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TABLE 6-3 (CONTINUED) 
BACT CO EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER  

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control 
Technology 

Emission 
Limit 

(lb/MMBtu) 
Remarks 

Longleaf Energy 
Associates, LLC (LS 
Power Development, 
LLC), Georgia 

Two 600-MW PC boilers 600 MW 11/04 
Application 

Good combustion 
practices 0.15 30-day average, 

NCDB 

Wisconsin Public 
Service  
(WPS) – Weston Plant 

Super critical PC electric 
steam boiler (S04, P04) 

500 MW 
super critical 

PC 
10/19/2004 Good combustion 

practices and LNBs 0.15 Calendar day 
average 

Temple Inland, Inc.,  
Inland Paperboard and 
Packaging, Inc. – 
Rome Linerboard Mill 

Coal-fired boiler 565 
MMBtu/hr 10/13/2004 

Staged combustion 
and good 

combustion 
practices 

 300.0000 ppm at 
3% oxygen 

Longview Power, 
LLC, 
Maidsville 

PC boiler  600 MW 03/02/2004 Good combustion 
practices 0.11 3-hr rolling 

Wisconsin Electric 
Power Company  
Oak Creek Power 
Plant 

Two super critical PC 
boilers 615 MW 1/14/2004 Good combustion 

practices 0.12 24-hr average, 
BACT-PSD 

Two boilers, Units 5 and 
6, coal and gas, WAP 5 
and 6 

7,400 
MMBtu/hr 

Combustion 
control 0.302 

Boiler Unit 7, coal, WAP 
7 

6,700 
MMBtu/hr 

Combustion 
control 0.282 

Boiler Unit 7, coal and  
gas, WAP 7 

6,700 
MMBtu/hr 

Combustion 
control 0.294 

Reliant Energy, Inc.,  
Washington Parish 
Electric Generating 
Station 

Two boilers, Units 5 and 
6, WAP 5 and 6, coal 

7,400 
MMBtu/hr 

10/15/2003 

Combustion 
control 0.292 

Each unit 
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TABLE 6-3 (CONTINUED) 
BACT CO EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER  

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control 
Technology 

Emission 
Limit 

(lb/MMBtu) 
Remarks 

Plum Point Associates, 
LLC, Plum Point Energy Boiler Unit 1 - SN-01 

PC boiler 
550 to 800 

MW 
08/20/2003 Combustion 

control 0.16   

MidAmerican Energy 
Company 
(Council Bluffs) 

1CBEC four boilers and 
three carbon silos 

7,675 
MMBtu/hr 06/17/2003 Combustion 

control 0.154 Calendar day 
average 

Reliant Energy, Inc.,  
Washington Parish 
Electric Generating 
Station  

Two boiler stacks, WAP 
5 and 6 , coal only  

6,750 
MMBtu/hr 10/15/2002 Combustion 

control 0.321 Each unit 

 Boiler stack, WAP 7, 
coal only 

6,700 
MMBtu/hr   0.33  

Sand Sage Power, LLC,  
Holcomb Unit #2 PC boiler  600 MW PC 10/08/2002 Good combustion 

practices 0.15   

Black Hills Corporation  
Wygen 2 500 MW PC boiler  500 MW PC 09/25/2002 Good combustion 

control 0.15   

Kansas City Power & 
Light Co. - Hawthorn 
Station 

Electric generation, 
boiler, coal 384 tpy 08/17/1999 Good combustion 

practices 0.16   

Deseret Generation and 
Transmission Company Coal-fired boiler 500 MW 03/16/1998 --  602.45 tpy 

Entergy-Arkansas, Inc.  
Independence Two coal-fired boilers  8,700 

MMBtu/hr 03/10/1998 -- 0.37 
Calculated, 100 
ppm 24-hr 
average 
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TABLE 6-3 (CONTINUED) 
BACT CO EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER  

 
 

Notes: 
 
BACT  = Best available control technology 
CO  = Carbon monoxide 
FGD  = Flue gas desulfurization 
hr  = Hour 
lb/MMBtu = Pound per million British thermal units 
LNB  = Low NOx burners 
LSD  = Lime spray dryer absorber   
MMBtu/hr = Million British thermal units per hour 
MW  = Megawatt 
NCDB  = National Coal Database 
NOx  = Nitrogen oxides 
PC  = Pulverized coal-fired 
ppm  = Part per million 
PSD  = Prevention of significant deterioration 
tpy  = Ton per year 
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7.0 BACT ANALYSIS FOR PC BOILER, VOC 

VOC emissions result from incomplete combustion of a hydrocarbon fuel.  Incomplete 
combustion corresponds with oxygen-deficient combustions zones and short combustion 
residence times.  VOC emissions can be minimized by providing excess oxygen to the boiler, 
increasing flame temperature, and ensuring proper burner design.  Conditions that minimize 
VOCs must be balanced with conditions that minimize NOx formation because excess oxygen 
and increased flame temperatures result in increased NOx formation.  With good burner design, 
VOC emission levels are typically low.   

7.1 STEP 1: POTENTIALLY FEASIBLE VOC CONTROL OPTIONS 

VOC control techniques can be divided into combustion and post-combustion techniques.  VOC 
control options identified for potential application with the proposed EEC PC boilers include the 
following: 
 
Combustion 

Good combustion practices 
Excess Air 
 
Post-Combustion 

Catalytic oxidation 
ETO 
Flares 

7.2 STEP 2: TECHNICAL FEASIBILITY OF POTENTIAL CONTROL OPTIONS 

Table 7-1 summarizes findings from the technical feasibility analysis of proposed VOC control 
technologies.  

7.2.1 Combustion Technologies 

Good Combustion Practices 

Good combustion practices include designing and operating the boiler in a way that reduces 
VOC emissions.  These practices include maintaining high combustion efficiency, appropriate 
excess air levels, flame temperature and flue gas residence time, and good mixing to minimize 
VOC formation.  Good combustion practices take into account the balance between minimizing 
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VOC formation and NOx formation.  In addition, the boiler must be specially designed to reduce 
VOC emissions despite LNBs that create conditions for increased CO formation. 

 
TABLE 7-1 

TECHNICALLY FEASIBLE AND IN-SERVICE POTENTIAL VOC CONTROL 
TECHNOLOGIES FOR PC BOILERS 

In-
Service  

Technically 
Feasible  Control Technology 

Yes No Yes No 

Reason for Technical 
Feasibility/Infeasibility 

Combustion Controls  
(Good Combustion Practices) x  x  

Good combustion practices are a proven 
method for reducing volatile organic 
compound (VOC) emissions from 
pulverized coal-fired (PC) boilers. 

Excess Air  X X  
Excess air would increase the emissions 
of other air pollutants, reduce boiler 
efficiency, and increase fuel consumption 

Flares  x  x 

Flares are designed to reduce VOC 
emissions from incomplete combustion.  
Because the combustion in the PC boiler 
is already nearly complete, flares will not 
significantly decrease the VOC emissions.

Catalytic Oxidation  x  x 
Catalyst fouling by ash and sulfur 
compounds in the exhaust stream makes 
this technology infeasible. 

External Thermal Oxidation 
(ETO)  x  x 

ETO is designed to reduce VOC 
emissions from incomplete combustion.  
Because combustion in the PC boiler is 
already nearly complete, ETO will not 
significantly decrease the VOC emissions.

SCONOx  X  X 
SCONOx has never been tested or applied 
to coal-fired boilers and is therefore 
considered technically infeasible. 

 
Good combustion practices are commonly accepted as a BACT for reducing VOC emissions and 
are considered technically feasible; therefore, this option will be retained for further BACT 
analysis. 
 
Excess Air 

Using high volumes of excess air would increase the amount of oxygen available to oxidize the 
hydrocarbon fuel to CO2 and decrease CO emissions that result from incomplete combustion.   
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Excess air is not a technically feasible option for minimizing CO emissions because it creates 
burner conditions that would result in increased formation of thermal NOx.  Excess air would 
also reduce boiler efficiency, increasing fuel consumption.  Increased fuel consumption 
correlates with an increase in other air pollutants such as NOx, SO2, and PM.  For these reasons, 
excess air will not be retained for further BACT analysis. 

7.2.2 Post-Combustion Technologies 

Catalytic Oxidation 

Catalytic oxidation uses a catalyst to convert VOCs to CO2.  Typical catalysts include platinum 
and palladium.  Flue gas passes through the catalyst, where VOCs and oxygen adsorb to the 
catalyst surface and oxidation to CO2 occurs.  This oxidation rate diminishes as the catalyst 
surface area decreases as a result of PM coating and binding to the surface.  Sulfur compounds 
present in the gas stream can poison the catalyst, altering the chemistry that causes oxidation 
from VOCs to CO2.  The catalyst may also oxidize SO2 to SO3, which may then form ammonia 
salts that may bind to the catalyst surface.  Catalytic oxidation has been demonstrated on refinery 
applications and gas turbines to reduce CO emissions by up to 90 percent.  The gas stream in 
these applications is relatively clean, and catalyst deactivation is low (EPA 2006g).  
 
Catalytic oxidation is not presently used for coal-fired units because high PM and sulfur 
compound concentrations quickly blind the catalyst and deactivate it.  Locating the catalyst 
downstream of the particulate removal device would require reheating the gas stream, increasing 
the emissions of NOx and other pollutants from additional fuel burning.  Catalytic oxidation is 
therefore not considered a feasible technology for controlling VOC emissions and will not be 
retained for further BACT analysis. 
 
External Thermal Oxidation  

ETO is designed to use natural gas burners to combust exhaust streams in the temperature range 
of 1,400 to 1,800 ºF to support complete combustion of VOCs to CO2 and water.  ETO is not a 
demonstrated technology for controlling VOCs emissions from PC boilers but has been used in 
other industrial applications, including the manufacturing of paint, rubbers, polymers, and 
organic chemicals.  ETO is generally designed for applications with high VOC concentrations.  
The exhaust stream from the PC boilers will come from a finely tuned burner designed to 
maximize fuel combustion while minimizing NOx and VOCs; therefore, additional VOC 
reduction from using ETO is expected to be very small.  The use of ETO is also not 
recommended for exhaust streams containing sulfur-containing compounds because additional 
SO2 formation may occur (EPA 2006h). 
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ETO is not a technically feasible control technology for controlling VOC emissions for the 
reasons stated above and because there is presently no source of natural gas on site.  Providing 
sufficient natural gas to run the afterburners would be costly for the insignificant amount of VOC 
reduction expected.  This technology will therefore not be retained for BACT analysis. 
 
Flares 

Flares, like ETO, use a second combustion process to oxidize VOCs to CO2 and H2O.  Flares are 
typically used at refineries and chemical plants to combust slipstreams.  Flares require the 
exhaust gas to be combusted to have a heating value of at least 300 British thermal units per dry 
standard cubic foot (Btu/dscf) to maintain appropriate burning temperatures to attain VOC to 
CO2 and H2O oxidation efficiencies of 98 percent.    
 
Flares have not been used previously on PC boilers as a VOC control technology.  The exhaust 
stream from PC boilers has a much lower heating value than that required for good flare 
operation because PC boilers are designed to have high fuel combustion efficiency; therefore, 
flares are considered technically infeasible and will not be retained for further BACT analysis. 
 
SCONOx™ 

SCONOx™ is a catalytic absorption system developed by Goal Line Technologies LLC to 
control NOx, CO and VOC emissions from natural gas fired water injected turbines.  The 
technology uses a catalyst to oxidize VOC and CO to CO2 and NO to NO2, which is further 
absorbed onto the catalyst to form potassium nitrates and nitrites.  The system does not perform 
well with sulfur in the exhaust stream, and thus is not well suited for coal fired applications.  
 
SCONOx™ is not a demonstrated technology for PC boilers.  It has only been used on gas-fired 
combined cycle power plants.  The manufacturer does not offer SCONOx™ for coal-fired 
boilers, and it is thus considered a technically infeasible option for controlling VOC emissions. 

7.3 STEP 3: RANKING OF TECHNICALLY FEASIBLE VOC CONTROL OPTIONS BY 
EFFECTIVENESS 

Table 7-2 summarizes the technically feasible technologies for VOC control in descending order 
of control efficiency.  The only remaining technically feasible option is good combustion 
practices.  The lowest value of 0.0025 lb/MMBtu corresponds to the recently permitted (January 
2006) 750-MW PC boiler facility at City Public Services- J.K. Spruce Electric Generating Unit 2 
in Texas. 
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TABLE 7-2 
RANKED VOC CONTROL TECHNOLOGIES FOR PC BOILERS  

Control Technology Emission Limit(1) 
(lb/MMBtu) 

Combustion Controls  
(Good Combustion Practices) 0.0025-0.02  

Notes: 
(1) RACT/BACT/LAER Clearinghouse http://cfpub.epa.gov/rblc/cfm/basicsearch.cfm?lang=off  (EPA 2007) 
 
lb/MMBtu  = Pound per million British thermal units 
PC   = Pulverized coal-fired 

VOC   = Volatile organic compound 

7.4 STEP 4: EVALUATION OF MOST EFFECTIVE VOC CONTROL OPTIONS 

Good combustion practices are the proposed BACT for controlling VOC emissions in the RBLC 
database (EPA 2007).  No significant negative energy, economic, or environmental issues result 
from the use of good combustion practices for the control of VOC emissions. 

7.5 STEP 5: PROPOSED BOILER VOC BACT  

The use of good combustion practices is the proposed BACT for the EEC PC boilers.  This is the 
only technically feasible option of the technologies considered, and it is considered the most 
effective method of VOC control for PC boilers.  There are no environmental, economical, or 
energy concerns presented by the use of good combustion practices for VOC control.  Good 
combustion practices are historically accepted as a BACT for controlling VOC emissions from 
PC boilers. 
 
The emission limit proposed for the BACT is 0.0035 lb/MMBtu on a 24-hour rolling average.  
Compliance with lower limits and/or shorter averaging periods has not been demonstrated.  
 
Table 7-3 summarizes BACT VOC emission limits for PC boilers of 500 MW or larger.  
Attachment B-1 presents a complete summary of the RBLC VOC limits for PC boilers permitted 
from 1996 to mid-2007. 
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TABLE 7-3 
BACT VOC EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER  

Company or Facility 
Name Process Description Unit and Size Permit Date Control Technology Emission Limit 

(lb/MMBtu) Remarks 

Western Farmers Electric 
Coop – Hugo Generating 
Station 

Coal Fired Steam EGU 
Boiler (HU-Unit 2) 750 MW 2/9/2007 Good combustion 

practices 0.0036 Annual 

Sandy Creek Energy 
Associates – Sandy Creek 
Energy Station 

Pulverized Coal Boiler 800 MW Net 7/24/2006  0.0035 (29 
lb/hr)  

Sithe Global – Desert 
Rock Energy Facility, 
New Mexico (Navajo) 

Two 750-MW super 
critical PC boilers, 
mine mouth 

750 MW 7/1/2006 Good combustion 
practices 0.003   

Otter Tail Power 
Company, South Dakota 

600 MW super critical 
PC boiler 600 MW Draft 4/06 Combustion control 0.0036 About 3 hrs for test 

runs, NCDB 

Great Plains Energy – 
Kansas city Power & 
Light Company – IATAN 
Station 

Pulverized Coal Boiler 
Unit 1 

7,800 
MMBtu/hr 1/27/2006 Good combustion 

practices 0.0036 30 Day Rolling 

Great Plains Energy – 
Kansas city Power & 
Light Company – IATAN 
Station 

Pulverized Coal Boiler 
Unit 2 

7,800 
MMBtu/hr 1/27/2006 Good combustion 

practices 0.0036 30 Day Rolling 

City Public Services - J.K. 
Spruce 
Electric Generating Unit 2 

PC electric steam 
boiler 750 MW 1/19/2006 Good combustion 

practices 0.0025   

Louisiana Generating, 
LLC, Big Cajun II Power 
Plant 

New 675-MW PC 
boiler (Unit 4) 675 MW PC 08/22/2005 

Optimum burner 
design and good 

combustion 
techniques 

0.015 Annual average 
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TABLE 7-3 (CONTINUED) 
BACT VOC EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER  

Company or Facility 
Name Process Description Unit and Size Permit Date Control Technology Emission Limit 

(lb/MMBtu) Remarks 

Louisville Gas and 
Electric Co. (LG&E) 
Trimble County 
Generating Station, 
Kentucky 

PC 750 MW 7/6/2005 Good combustion 
practices 0.0032 3 hrs 

Xcel Energy Comanche 
Station, Colorado Super critical PC boiler 750 MW 7/5/2005 Good combustion 

practices 0.0035 Three test runs, 
BACT-PSD 

LS Power, Sandy Creek 
Energy Station, Texas PC 800 MW Draft 3/05  Combustion controls 0.0036 NCDB 

Omaha Public Power 
District (OPPD) – 
Nebraska City Station 

Unit 2 boiler 660 MW (net) 03/09/2005 Combustion controls 0.0034   

Longleaf Energy 
Associates, LLC (LS 
Power Development, 
LLC), Georgia 

Two 600-MW PC 
boilers 600 MW 11/04 

Application 
Good combustion 

practices 0.006 30-day average, 
NCDB 

Wisconsin Public Service  
(WPS) – Weston Plant 

Super critical PC 
electric steam boiler 
(S04, P04) 

500 MW 
super critical 

PC 
10/19/2004 Good combustion 

practices and LNBs 0.0036 
81.6 tpy, 12-month 
rolling, including 
startup and shutdown 

Temple Inland, Inc.,  
Inland Paperboard and 
Packaging, Inc. – Rome 
Linerboard Mill 

Coal fired boiler 565 
MMBtu/hr 10/13/2004 

Staged combustion 
and good combustion 

practices 
0.01   

Longview Power, LLC, 
Maidsville PC boiler  600 MW 03/02/2004 Good combustion 

practices 0.004 3-hr rolling 
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TABLE 7-3 (CONTINUED) 
BACT VOC EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER  

Company or Facility 
Name Process Description Unit and Size Permit Date Control Technology Emission Limit 

(lb/MMBtu) Remarks 

Wisconsin Electric Power 
Company  
Oak Creek Power Plant 

Two super critical PC 
boilers 615 MW 1/14/2004 Good combustion 

practices 0.0035 24-hr average, LAER

Two boilers, Units 5 
and 6, coal and gas, 
WAP 5 and 6 

7,400 
MMBtu/hr 0.0035 26 lb/hr, 105 tpy 

each year LAER 

Boiler Unit 7, coal, 
WAP 7 

6,700 
MMBtu/hr 0.0030 20.3 lb/hr, 89 tpy 

each year LAER 
Boiler Unit 7, coal and 
gas, WAP 7 

6,700 
MMBtu/hr 0.0036 24 lb/hr, 93 tpy each 

year LAER 

Reliant Energy, Inc., 
Washington Parish 
Electric Generating 
Station 
   

Two boilers, Units 5 
and 6, WAP 5 and 6, 
coal 

7,400 
MMBtu/hr 

10/15/2003 Combustion control 

0.0031 23.3 lb/hr, 102 tpy 
each year LAER 

Plum Point Associates, 
LLC,  
Plum Point Energy 

Boiler , Unit 1 - SN-01 PC boiler 550 
to 800 MW 08/20/2003 Combustion control 0.02   

MidAmerican Energy 
Company 
(Council Bluffs) 

1CBEC four boilers and 
three carbon silos 

7,675 
MMBtu/hr 06/17/2003 Combustion control 0.0036 1-hr average 

Two boiler stacks, 
WAP 5 and 6, coal 
only  

6,750 
MMBtu/hr 0.0035 23.3 lb/hr, 102 tpy 

each year LAER 
Reliant Energy, Inc.,  
Washington Parish 
Electric Generating 
Station  Boiler stack, WAP 7, 

coal only 
6,700 

MMBtu/hr 

10/15/2002 Combustion control 

0.0030 20.3 lb/hr, 89 tpy 
each year LAER 

Thoroughbred Generating 
Company, LLC,  
Thoroughbred Generating 
Station 

Two coal boilers Two 750-MW 
PC boilers 10/11/2002 Proper boiler design 

and operation 0.0072 30-day rolling 
average 
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TABLE 7-3 (CONTINUED) 
BACT VOC EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER  

Company or Facility 
Name Process Description Unit and Size Permit Date Control Technology Emission Limit 

(lb/MMBtu) Remarks 

Sand Sage Power, ,  
Holcomb Unit #2 PC boiler  600 MW PC 10/08/2002 Good combustion 

practices 0.0035   

Black Hills Corporation  
Wygen 2 500-MW PC boiler  500 MW PC 09/25/2002 Good combustion 

control 0.01   

International Paper - 
Mansfield Mill 

Power boilers #1 and 
#2, coal 

645 
MMBtu/hr 08/14/2001 Good process 

controls 0.16 100 lb/hr 

Kansas City Power & 
Light Co. - Hawthorn 
Station 

Electric generation, 
boiler, coal 384 tpy 08/17/1999 Good combustion 

practices 0.0036   

Deseret Generation and 
Transmission Company Coal-fired boiler 500 MW 03/16/1998 Baghouse and good 

combustion  70.89 tpy 

Notes: 
BACT  = Best available control technology 
hr  = Hour 
lb/MMBtu = Pound per million British thermal unit 
LAER  = Lowest achievable emission rate 
MMbtu/hr = Million British thermal units per hour 
MW  = Megawatt 
NCDB  = National Coal Database 
PC  = Pulverized coal-fired 
PSD  = Prevention of significant deterioration 
tpy  = Ton per year 
VOC  = Volatile organic compound 
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8.0 BACT ANALYSIS FOR PC BOILER PM, PM10, AND LEAD  

This section of the BACT analysis addresses PM, filterable PM10, and lead.  Lead is a constituent 
of coal and is emitted in the fly ash in the form of PM.  The control technologies for PM will be 
the same technologies used to control lead.  It is therefore assumed in this section of the BACT 
analysis that the controls assessed for PM will also control lead emissions except as noted.   
 
The particle composition and emission levels of PM and filterable PM10 emitted from coal-fired 
boilers are a function of firing configuration, boiler operation, and the properties of the coal.  
Particulates from PC boilers are primarily composed of inorganic ash residue and unburned 
carbon.  Combustion is nearly complete in PC boilers, so most PM emitted is inorganic ash 
residue that does not partake in the combustion process.  The ash will either settle out in the 
boiler (bottom ash) or be entrained in the flue gas exhaust (fly ash) and be removed by the PM 
control device. 
 
PM can be grouped into two categories, filterable or condensable.  Fundamentally, filterable PM 
is comprised of solids that can be captured by a filter.  Filterable PM is tested using EPA Test 
Method 5 (any size particulate) or Method 210A (PM10).  Condensable PM is a gas at the 
sampling site and condenses into a liquid or solid when it leaves the stack.  Condensable PM is 
tested using EPA Test Method 202.  
 
This section of the BACT analysis addresses control technologies for filterable PM (including 
lead), although some of the technologies may also remove condensable PM.  Condensable PM 
will be controlled by systems designed to capture NOx, (Section 3.0), SO2 (Section 4.0), H2SO4 
(Section 5.0) and HF (Section 9.0).  These sections discuss the applicable control technologies.  
The emission limits for filterable PM10, filterable plus condensable PM10, and lead are proposed 
in Step 5 of this section. 

8.1 STEP 1: POTENTIALLY FEASIBLE CONTROL OPTIONS 

This section discusses potential controls to limit filterable PM and PM10 emissions.  Pre-
combustion controls relate to activities conducted prior to combustion to reduce the PM/PM10 
emissions from the coal.  Post-combustion controls are “add-on” controls to reduce emissions in 
the exhaust stream.  PM/PM10 control options identified for potential application with the 
proposed EEC PC boilers include the following: 
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Pre-Combustion  

• Coal cleaning 

Post-Combustion  

• Fabric filter (baghouse) 
• Cyclones 
• ECO 
• ESP 
• WESP 
• Venturi scrubber 
• Wet PM scrubber 

8.2 STEP 2: TECHNICAL FEASIBILITY OF POTENTIAL CONTROL OPTIONS 

Table 8-1 summarizes findings from the technical feasibility analysis of proposed PM/PM10 

control technologies.  

8.2.1 Pre-Combustion Technologies 

Coal Cleaning 

Coal cleaning can be divided into two primary groups: conventional physical cleaning and 
advanced cleaning technologies.  Physical cleaning is commonly used today and increases the 
value of coal by reducing impurities such as sulfur, ash, and moisture.  The process includes 
initial sizing, processing, and final preparation (EPA 1995).  The cost of physical cleaning varies 
from $1 to $10 per ton, depending on the coal quality, the cleaning process used, and the degree 
of cleaning desired.  In most cases, cleaning costs range from $1 to $5 per ton (World Bank 
2006). 
 
There are multiple types of advanced coal cleaning technologies, most of which are in early 
stages of development.  These technologies remove organic sulfur from the coal.  Some of these 
advanced coal cleaning technologies include advanced physical cleaning, aqueous-phase 
pretreatment, selective agglomeration, and organic phase pretreatment. 
 
Coal cleaning would lower the uncontrolled PM/PM10 emissions rate.  Considering the efficiency 
of the proposed control systems, there is no economic or environmental advantage to include 
coal cleaning for further analysis.  The majority of coal cleaning operations exist in the eastern 
United States, as such, a sufficient supply of cleaned coal is not readily available near the  
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TABLE 8-1 
TECHNICALLY FEASIBLE AND IN-SERVICE POTENTIAL PM/PM10 CONTROL 

TECHNOLOGIES FOR PC BOILERS 
In- 

Service  
Technically 

Feasible  Control Technology 
Yes No Yes No 

Reason for Technical 
Feasibility/Infeasibility 

Fabric filter (baghouse) x  x  

Fabric filter systems are a proven technology 
for reducing particulate matter (PM), 
particulate matter with an aerodynamic 
diameter less than 10 micrometers (PM10), 
and lead emissions from PC boilers.   

Coal Cleaning x   x 

Coal cleaning may lower the uncontrolled 
PM/PM10 emission rate but not to the extent 
needed.  Considering the efficiency of the 
proposed PM/PM10 control systems, there is 
no economic or environmental advantage to 
use coal cleaning.  Coal cleaning therefore 
will not be analyzed further in this BACT 
evaluation. 

Cyclone  x  x 

As a stand-alone technology, a cyclone or 
centrifugal separator cannot meet the PM 
emission limit of 0.15 pound per million 
British thermal units (lb/MMBtu) set by 40 
Code of Federal Regulations (CFR) Part  
60.42Da (c)(2), making it technically 
infeasible.   

Electro-Catalytic Oxidation 
(ECO)  x  x 

ECO is still in the pilot-scale stage of 
development and is therefore not technically 
feasible for a full-scale operation. 

Electrostatic Precipitator 
(ESP) x  x  ESPs are a proven technology for reducing 

PM and lead emissions from PC boilers. 

Wet ESP (WESP) x  x  
WESP is a proven and widely demonstrated 
technology for reducing PM and lead 
emissions from PC boilers. 

Venturi Scrubber    x 

As a stand-alone technology, a Venturi 
scrubber cannot meet the PM emission limit 
of 0.15 lb/MMBtu set by 40 CFR Section 
60.42Da (c)(2), making it technically 
infeasible.   

Wet Scrubber x   x 

As a stand-alone technology, a wet scrubber 
cannot meet the PM emission limit of 0.15 
lb/MMBtu set by 40 CFR Section 60.42Da 
(c)(2), making it technically infeasible.   
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proposed power plant location at the desired capacity.  Coal cleaning, therefore, will not be 
retained or analyzed further in this BACT evaluation. 

8.2.2 Post-Combustion Technologies 

Fabric Filter (Baghouse) 

Fabric filters (baghouses) are highly efficient in the reduction of PM, PM10, lead, and other 
condensed trace elements.  Fabric filters are usually configured in cylindrical bags, which has led 
to the name “baghouse”.  The filters fluctuate between periods of filtering and shorter periods of 
cleaning.  The filter cake that collects is primarily responsible for the high control efficiencies 
because it creates a barrier that retains subsequent particles from passing through.  According to 
the EPA’s air pollution control fact sheet for fabric filters, “Bags may be 6 to 9 m (20-30 ft) long 
and 12.7 to 30.5 centimeters (5-12 inches) in diameter” (EPA 2006i).  Fabric filter design 
efficiencies range from 98 to 99.9 percent and have opacities of less than 5.0 percent (Turner and 
others 1998).  
 
Several factors affect fabric filter control efficiency, gas filtration velocity, particle 
characteristics, fabric characteristics, and cleaning mechanism.  The three major types of fabric 
filter cleaning mechanisms are mechanical shaker, reverse-air, and pulse jet systems.  The type 
of cleaning mechanism as well as the temperature and chemical composition of the gas stream 
require assessment to select the proper fabric filter.  Ryton®, Gore-Tex®, and ChemPro® are a 
few of the new fibers being developed for challenging applications such as high- temperature gas 
streams. 
 
Fabric filter baghouses have been demonstrated to reduce PM, PM10, and lead emissions from 
large PC boilers.  Fabric filter baghouses are also commercially available from numerous 
suppliers.  For these reasons, fabric filter baghouses are considered technically feasible and will 
be retained for further BACT analysis. 
 
Cyclones 

Cyclones use centrifugal force to separate PM from the exiting gas stream.  Multiple cyclones 
are often operated together to achieve higher efficiencies with a large throughput.  The use of 
multiple cyclones to control PM and PM10 emissions has been replaced in recent years by more 
efficient control systems such as ESPs and fabric filters (Schnelle and Brown 2002).  Cyclones 
are not efficient at collecting small particles because they have less mass to generate the 
centrifugal force required for separation (EPA 2006j).   
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Cyclones cannot meet the 40 CFR Section 60.42 (c) (12) “New Source Performance Standard” 
(NSPS) Subpart Da, PM limit of 0.015 lb/MMBtu; therefore, they are eliminated from the BACT 
analysis because they are deemed technically infeasible. 
 
Electro-Catalytic Oxidation™ 

ECO is a multi-pollutant control technology developed by Powerspan Corporation.  ECO 
simultaneously controls NOx, SO2, PM2.5, mercury, and other trace elements.  According to 
Powerspan Corporation, ECO treats flue gas in three steps to achieve multi-pollutant removal.  
First, most of the ash in the flue gas stream is removed in a conventional dry ESP.  Following the 
ESP is a barrier discharge reactor that oxidizes gaseous pollutants to higher oxides.  For 
example, NO is reacted to form HNO3 and SO2 is converted to H2SO4.  Products of the oxidation 
process are then captured in a WESP that also collects fine PM.  Liquid effluent from the WESP 
may be treated to remove collected ash and then delivered to a system to produce concentrated 
sulfuric and nitric acids for sale (Powerspan 2006).  
 
A pilot study of ECO was conducted at First Energy’s R. E. Burger Plant in Shadyside, Ohio, 
and it was proven effective in reducing emissions of NOx, SO2, acid gases, and PM2.5.  It 
processed the slip stream from a 150-MW unit.  The ECO pilot unit will continue running 
through 2006 and possibly 2007.  In September 2005, Powerspan Corporation announced that it 
planned to install its first full-scale ECO unit at First Energy’s 215 MW unit at the Bay Shore 
Plant in Oregon, Ohio (Powerspan 2006).  
 
The EPA’s NSR Manual states that “technologies in the pilot scale testing stages of development 
would not be considered available for BACT review” (EPA 1990).  Because ECO is still in the 
pilot-scale stage of development, it is not considered technically feasible for a full-scale PC 
boiler as proposed for the EEC. 
 
Electrostatic Precipitator (ESP) 

ESPs operate by emitting electrical charges to particles in the gas stream.  The negatively 
charged particles in the gas steam are then attracted to highly positively charged collector plates.  
The particles accumulate on the collector plates until they are rapped by various mechanical 
means to allow the particles to fall and settle in hoppers. 
 
ESPs have been demonstrated to reduce PM, PM10, and lead emissions from large PC boilers.  
ESPs are also commercially available from numerous suppliers.  For these reasons, ESPs are 
considered technically feasible and will be retained for further BACT analysis. 
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Wet Electrostatic Precipitator 

A WESP operates the same as a dry ESP by charging particles, applying an electric field to move 
the particles out of the exhaust stream, and removing collected dust.  A WESP is different from a 
dry ESP because the collectors are washed with a spray, usually water.  The spray is applied 
either continuously or intermittently, and a drainage system collects the discharge.  WESPs are 
efficient at reducing particulate and associated lead emissions that have higher moisture content 
or are sticky (EPA 2006f; Staehle and others 2003).  
 
An added benefit of WESPs is that they are capable of reducing H2SO4 mist from large PC 
boilers.  WESPs are commercially available from numerous suppliers.  For these reasons, 
WESPs are considered technically feasible and will be retained for further BACT analysis. 
 
Venturi Scrubber 

A Venturi scrubber is a type of wet scrubber with a Venturi in the system where the gas flow is 
constricted, causing the gas to increase in velocity.  The increased velocity helps atomize the 
scrubbing liquid and improves gas-liquid contact.  The scrubbing liquid is injected either before 
the throat or into the throat by pressurized spray nozzles or flows through straight tubes or pipes.  
A cyclonic separator or mist eliminator is usually used to collect the wetted PM and excess liquid 
droplets (EPA 2006k). 
 
Venturi scrubbers cannot meet the 40 CFR Section 60.42 (c) (12) NSPS Subpart Da PM limit of 
0.015 lb/MMBtu for PM; therefore, they are eliminated from the BACT analysis because they 
are deemed technically infeasible. 
 
Wet Scrubber 

Wet scrubbing is a wet technology where a reagent is slurried with water and sprayed into the 
flue gas stream in an absorber.  The aerosol particles that are suspended in the gaseous exhaust 
are transferred to the scrubbing medium by mechanisms such as inertial impaction, gravitational 
settling, Brownian diffusion, diffusiophoresis, electrostatics, and thermophoresis (Davis 2000).  
The resulting slurry drops to the bottom of the absorber, where it is collected and sent to a 
reaction tank.  The reaction is completed in the tank to form a neutral salt.  The slurry can be 
recycled in a regenerable system or dewatered for disposal or use as a by-product in a once-
through system. 
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Wet scrubbers cannot meet the 40 CFR Section 60.42 (c) (12) NSPS Subpart Da PM limit of 
0.015 lb/MMBtu; therefore, they are eliminated from the BACT analysis because they are 
deemed technically infeasible. 

8.3 STEP 3: RANKING OF TECHNICALLY FEASIBLE CONTROL OPTIONS BY EFFECTIVENESS 

Table 8-2 summarizes the technically feasible technologies for PM control in descending order 
of control efficiency.   

 
TABLE 8-2 

RANKED PM AND LEAD CONTROL TECHNOLOGIES FOR PC BOILERS  

Control Technology PM Emission Limit(1)  
(lb/MMBtu) 

Fabric Filter 0.01 to 0.03(2) 

Electrostatic Precipitator (ESP) 0.015 to 0.05(2) 

Wet ESP (WESP) 0.018(2) 

Notes: 
(1) Lead represents a fraction of the PM 
(2) RACT/BACT/LAER Clearinghouse for PM http://cfpub.epa.gov/rblc/cfm/basicsearch.cfm?lang=off  

(EPA 2007) 
lb/MMBtu   = Pound per million British thermal units 
PC    = Pulverized coal-fired 
PM   = Particulate matter 

 
The RBLC database indicates a PM emission rate of 0.01 lb/MMBtu for the Sithe Global – 
Desert Rock Energy Facility in New Mexico as the lowest RBLC database emission rate (EPA 
2007).  The Desert Rock Energy Facility has two 750 MW, super critical PC boilers, and Sithe 
Global proposed using a baghouse as the BACT to control particulate emissions.  The Louisiana 
Generating, LLC, Big Cajun II Power Plant designated BACT as an ESP in series with a 
baghouse at a PM emission rate of 0.015 lb/MMBtu.  Thoroughbred Generating Company, LLC, 
proposed a WESP as the BACT at a PM emission rate of 0.018 lb/MMBtu on the two 850 MW 
(gross) PC boilers. 

8.4 STEP 4: EVALUATION OF TECHNICALLY FEASIBLE PM/PM10 CONTROL OPTIONS 

Fabric filter baghouses and ESPs are capable of similar control levels; however, a few factors 
make fabric filter baghouses generally accepted as the most effective control technology for 
particulate control of PC boiler emissions.  Typical new fabric filter baghouses have removal 
efficiencies in the range of 99 to 99.9 percent according to the RBLC database (EPA 2007). 



BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS 
ELY ENERGY CENTER 

 
 

TETRA TECH EM INC.  PAGE 84 

ESPs are generally more effective on medium- to high-sulfur eastern coals.  They are less 
effective on low-sulfur western coals because the ash tends to have a higher resistivity.  
Resistivity is a measure of how strongly a material resists an electrical charge.  Low-sulfur 
western coals do not allow the movement of electrical charge as much as high-sulfur eastern 
coals, rendering ESPs slightly less effective than other technologies.  The economic, 
environmental, and energy evaluations for these technologies are presented below. 

8.4.1 Economic Evaluation 

Table 8-3 summarizes the expected controlled PM emission rates, the maximum annual PM 

emissions, and the estimated annual PM emissions removed for a fabric filter, an ESP and a 
WESP.  Table 8-4 shows the total capital investment, annual capital recovery cost, and annual 
operating cost for the technically feasible control technologies.  Table 8-5 shows the cost 
effectiveness of each PM control technology.  Additional information and a detailed summary of 
the cost estimates are presented in Attachment A of this BACT analysis.  
 

TABLE 8-3 
PM EMISSION CONTROL SYSTEM 

EMISSION CONTROL EFFECTIVENESS(1,2,3) 

Control 
Technology 

PM Emissions 
(lb/MMBtu) 

PM Collection 
Efficiency (%) 

Maximum 
Annual 

Emissions 
(tpy) 

Annual 
Emissions 

Removed (tpy) 

Incremental 
Reduction in 

Emissions (tpy) 

Filter Fabric 0.01  99.92 381  481,950  191  

ESP 0.015 99.88 572 481,759 114 

WESP 0.018  99.86 687  481,645  0  

Notes: 
(1) See cost analysis (Attachment A) for cost estimate summaries and Coal Utility Environmental (CUE) cost 

estimates 
(2) Values have been rounded from those shown in the cost analysis summaries and CUE cost estimates (see 

Attachment A). 
 (3) Maximum annual emissions, and annual emission reductions are based on a maximum heat input of 8,710 
MMBtu/hr for 8,760 hours per year (100% capacity factor). 
 
ESP   = Electrostatic Precipitator 
WESP  = Wet Electrostatic Precipitator 
lb/MMBtu   = Pound per million British thermal units 
MMBtu/hr = Million British thermal units per hour 
PM   = Particulate matter 
tpy   = Ton per year 
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TABLE 8-4 
PM EMISSION CONTROL SYSTEM COST SUMMARY(1,2) 

Control 
Technology 

Total Capital 
Investment 

($) 

Total Capital 
Investment 
($/kW-net) 

Annual Capital 
Recovery Cost 

($/year) 

Annual 
Operating Cost 

($/year) 

Total Annual 
Cost 

($/year) 

Filter Fabric $130,401,000  $84.13  $10,509,000  $20,566,000  $31,075,000  

ESP $129,944,000 $83.84 $10,472,000 $13,789,000 $24,261,000 

WESP $91,800,000  $61.20  $7,398,000  $4,522,000  $11,920,000  

Notes: 
(1) See cost analysis (Attachment A) for cost estimate summaries and Coal Utility Environmental (CUE) cost 

estimates. 
(2) Values have been rounded from those shown in the cost analysis summaries and CUE cost estimates (see 

Attachment A).  
 
$/kW-net  = $ per kilowatt net 
ESP   = Electrostatic precipitator 
WESP  = Wet Electrostatic Precipitator 
PM   = Particulate matter 

 

TABLE 8-5 
PM EMISSION CONTROL SYSTEM COST EFFECTIVENESS 

Control 
Technology 

Total Annual 
Cost 

($/year) 

Annual 
Emissions 

Removed (tpy) 

Total Annual 
Cost per Ton 

Removed 

Incremental 
Reduction in 

Emissions (tpy) 

Incremental 
Annual Cost 
Effectiveness 

($/ton) 

Filter Fabric $31,075,000  481,950  $64  191  $35,722 

ESP $24,261,000 481,759 $50 114 $107,829 

WESP $11,920,000  481,645  $25  - - 

Notes: 
ESP  = Electrostatic precipitator 
WESP  = Wet Electrostatic Precipitator 
PM  = Particulate matter 
tpy  =  Ton per year 
 

The average annual cost of post-combustion particulate control systems on a PC boiler is 
approximately $25 per ton removed for the WESP, approximately $50 per ton removed for the 
ESP and approximately $64 per ton removed for the fabric filter baghouse.  The total capital 
investment is $130,401,000 for a fabric filter, $129,944,000 for an ESP and $91,800,000 for 
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WESP.  The annual cost is approximately $31,075,000 for a fabric filter, approximately 
$24,261,000 for an ESP and approximately $11,920,000 for a WESP.  In addition to large 
equipment and installation cost, the higher annual cost for the fabric filter is due in part to the 
bag replacement requirement.   
 
The typical fabric filter capital cost ranges from approximately $50 to $65 per kilowatt (kW) for 
an efficiency of 99.9 percent.  The typical ESP capital cost ranges from approximately $65 to 
$85 per kW for an efficiency of 99.8 percent (Schnelle and Brown 2002).  Table 8-4 shows a 
capital investment of approximately $84.13, $83.84, and $61.20 per kW for a fabric filter, ESP, 
and WESP, respectively.  The ESP falls within the expected range, but the fabric filter is above 
the typical range.  The cost for the fabric filter is higher than typical because it is based on use of 
a reverse-gas system.   

8.4.2 Environmental Evaluation 

The primary environmental concern with ESPs and fabric filters is the proper disposal of the 
particulate collected from the systems.  The use of a WESP would involve an additional 
environmental concern because the wet waste stream will require proper management and 
disposal.  

8.4.3 Energy Evaluation 

Fabric filters have a higher energy demand than ESPs because of the pressure drop the filter bags 
impart on the system.  Auxiliary power is needed to compensate for the pressure drop across the 
bags.  ESPs would incur an energy cost from generating the electrical charge emitted into the gas 
stream. 

8.5 STEP 5: PROPOSED BOILER PM10 BACT  

The fabric filter baghouse is the proposed BACT to control PM (including lead) from the main 
boilers at the EEC facility.  A fabric filter baghouse would be more effective at controlling PM 
than an ESP because the low-sulfur western fuels to be used at the proposed facility would not 
allow an ESP to function at high control efficiency.   
 
A filterable PM10 emission rate of 0.01 lb/MMBtu (24-hour average) and a condensable PM10 

emission rate of 0.01 lb/MMBtu (24-hour average) are being proposed.  The proposed filterable 
plus condensable PM10 emission rate is 0.02 lb/MMBtu on a 24-hour average.  The filterable 
emission rate of 0.01 lb/MMBtu is consistent with the lowest emission rate in the Sithe Global – 
Desert Rock Energy Facility, which has a proposed PM10 emission rate of 0.01 lb/MMBtu (24-
hour average) for PM10 and 0.02 lb/MMBtu for PM.   
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EPA Method 202 applies to the determination of condensable PM emissions from stationary 
sources.  Condensable PM consists of species emitted from a source in the vapor phase at stack 
gas temperatures but that condense into solids or liquid aerosols at ambient temperatures.  EPA 
Method 202 for measuring condensable PM is subject to a false-positive bias because of 
conversion of non-particulate species into condensable PM in the method’s sampling train.  
During limited Method 202 field tests, 4 to 5 percent of stack gas was converted from SO2 to 
H2SO4, which, in turn, resulted in tripling the collected PM.  This bias can be significant for 
coal- and oil-fired boilers and can, in some cases, overestimate actual particulate measurements 
and/or emission limits.  There is also concern that a low emissions limit may not be measurable. 
 
Table 8-6 summarizes BACT PM emission limits for PC boilers of 500 MW or larger.  
Attachment B-1 presents a complete summary of the RBLC PM limits for PC boilers permitted 
from 1996 to mid-2007.   
 
The opacity and lead BACTs are discussed in further detail below. 
 
Opacity  

Opacity is used as an indication of particulate emissions.  The proposed opacity BACT limit is 
10 percent opacity on a 6-minute average limit.  This opacity rate is consistent with other BACT 
determinations in the RBLC database (EPA 2007).  A summary of the RBLC opacity limits for 
PC boilers permitted from 1996 to mid-2007 is presented in Attachment B-1.  MidAmerican 
Energy’s Council Bluffs facility is the only facility with a lower proposed opacity limit.  
According to the RBLC database, the Council Bluff facility proposed a 5 percent opacity on a 1-
minute average.  Multiple facilities in the RBLC database have been permitted at 20 percent 
opacity (EPA 2007). 
 
Lead BACT 

Based on the particulate emissions analysis, the proposed BACT for lead emissions is a fabric 
filter baghouse.  A BACT emission limit of 2.59 x 10-5 lb/MMBtu for lead emissions from the 
boilers is proposed for the EEC facility.  Lower limits and/or shorter averaging periods are not 
backed by performance guarantees at this time.  This emission limit is consistent with the limits 
in the RBLC database (see Attachment B-1). 
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TABLE 8-6 
BACT PM EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks 

Western Farmers 
Electric Coop – Hugo 
Generating Station 

Coal Fired Steam EGU 
Boiler (HU-Unit 2) 750 MW 2/9/2007 Fabric filter 0.015 

0.025 
Filterable 
Total 

Sandy Creek Energy 
Associates – Sandy 
Creek Energy Station 

Pulverized Coal Boiler 800 MW 
Net 7/24/2006 Fabric filter 0.015 (123 lb/hr) 

0.04 (327 lb/hr) 
1-hr 
30-day 

Sithe Global – Desert 
Rock Energy Facility, 
New Mexico (Navajo) 

Two 750-MW super 
critical PC boilers, mine 
mouth 

750 MW 7/1/2006 Fabric filter 0.01 (PM10) 
0.02 (PM)   

Otter Tail Power 
Company, South 
Dakota 

600-MW super critical 
PC boiler 600 MW Draft 4/06 Fabric filter 0.03 About 3 hrs for 

test runs, NCDB 

Great Plains Energy – 
Kansas city Power & 
Light Company – 
IATAN Station 

Pulverized Coal Boiler 
Unit 1 

7,800 
MMBtu/hr 1/27/2006 Fabric filter 0.0244 30 Day Rolling 

Great Plains Energy – 
Kansas city Power & 
Light Company – 
IATAN Station 

Pulverized Coal Boiler 
Unit 2 

7,800 
MMBtu/hr 1/27/2006 Fabric filter 0.0236 

0.014 

30-Day Rolling 
Filterable/Cond. 
3-HR Rolling -
Filterable PM10 

City Public Services - 
J.K. Spruce 
Electric Generating 
Unit 2 

PC electric steam boiler 750 MW 1/19/2006 Fabric filter 0.015 
(Filterable) 
annual average, 
BACT-PSD 

Louisiana Generating, 
LLC,  
Big Cajun II Power 
Plant 

New 675-MW PC boiler 
(Unit 4) 675 MW PC 08/22/2005 ESP and fabric filter in 

series configuration 0.015 
Annual average 
BACT-PSD-
PM10 

 



BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS 
ELY ENERGY CENTER 

 
 

TETRA TECH EM INC.                     PAGE 89 

 

TABLE 8-6 (CONTINUED) 
BACT PM EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks 

Louisville Gas and 
Electric Co. (LG&E) 
Trimble County 
Generating Station, 
Kentucky 

PC 750 MW 7/6/2005 Fabric filter 0.0018 3-hr 

Xcel Energy 
Comanche Station, 
Colorado 

Super critical PC boiler 750 MW 7/5/2005 Pulse-jet baghouse 

PM (filter) 0.013
PM10 (filter) 

0.012 
PM 0.022 
PM10 0.02 

Three test runs, 
BACT-PSD 

LS Power, Sandy 
Creek Energy Station, 
Texas 

PC 800 MW Draft 3/05  Fabric filter 0.04 (PM/PM10) NCDB 

Omaha Public Power 
District  (OPPD) - 
Nebraska City Station 

Unit 2 boiler 660 MW 
(net) 03/09/2005 Fabric filter baghouses 0.018 

Test method 
average BACT-
PSD 

Wisconsin Public 
Service  
(WPS) – Weston Plant 

Super critical PC electric 
steam boiler (S04, P04) 

500 MW 
super critical 

PC 
10/19/2004 

Fabric filter baghouse 
for coal; for natural 
gas, use (without 

baghouse) limited to 
500 MMBtu/hr 

0.02 (PM) 
0.018 (PM10) 

3-hr average 
BACT-PSD 

Longleaf Energy 
Associates, LLC (LS 
Power Development, 
LLC), Georgia 

Two 600-MW PC boilers 600 MW 11/04 
Application Fabric filter 0.033 (PM/PM10) 

30-day average, 
NCDB 
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TABLE 8-6 (CONTINUED) 
BACT PM EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks 

Temple Inland, Inc.,  
Inland Paperboard and 
Packaging, Inc. – Rome 
Linerboard Mill 

Coal-fired boiler 565 
MMBtu/hr 10/13/2004 ESP 0.05 BACT-PSD 

PM10 

Longview Power, LLC, 
Maidsville PC boiler  600 MW 03/02/2004 

Dry solid injection with 
fabric filter and wet 

scrubber 

0.018 (PM and 
PM10) 

6-hr rolling 
BACT-PSD 

Wisconsin Electric Power 
Company  
Oak Creek Power Plant 

Two super critical PC 
boilers 615 MW 1/14/2004 Fabric filter, wet FGD, 

and WESP 0.018 3-hr average, 
BACT-PSD 

Two boilers, Units 5 and 
6, coal and gas, WAP 5 
and 6 

7,400 
MMBtu/hr 0.089 Each unit 

BACT-PSD 

Boiler Unit 7, coal, WAP 
7 

6,700 
MMBtu/hr 0.085 BACT-PSD 

Boiler Unit 7, coal and 
gas, WAP 7 

6,700 
MMBtu/hr 0.086 BACT-PSD 

Reliant Energy, Inc.,  
Washington Parish 
Electric Generating 
Station   

Two boilers, Units 5 and 
6, WAP 5 and 6, coal 

7,400 
MMBtu/hr 

10/15/2003 Combustion control 

0.088 Each unit 
BACT-PSD 

Plum Point Associates, 
LLC,  
Plum Point Energy 

Boiler, Unit 1 - SN-01 
PC boiler 
550 to 800 

MW 
08/20/2003 Fabric filter 0.018 BACT-PSD 

PM10 

MidAmerican Energy 
Company 
(Council Bluffs) 

1CBEC four boilers and 
three carbon silos 

7,675 
MMBtu/hr 06/17/2003 Fabric filter 

0.027 (PM) 
0.025 (PM10) 

0.018 (filterable) 

BACT-PSD, 
MACT for 
filterable 
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TABLE 8-6 (CONTINUED) 
BACT PM EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks 

Two boiler stacks, WAP 
5 and 6, coal only  

6,750 
MMBtu/hr 10/15/2002 -- 0.097 Each unit 

BACT-PSD Reliant Energy, Inc.,  
Washington Parish Electric 
Generating Station  BOILER STACK, WAP 

7, COAL ONLY 
6,700 

MMBtu/hr  combustion control 0.086 BACT-PSD 
PM10 

Thoroughbred Generating 
Company, LLC,  
Thoroughbred Generating 
Station 

Two coal boilers 
Two 750-
MW PC 
boilers 

10/11/2002 ESP and WESP 0.018 3-hr average 
BACT-PSD 

Sand Sage Power, LLC,  
Holcomb Unit #2 PC boiler  600 MW PC 10/08/2002 Dry fabric filter 0.018 Case-by-case 

PM10  
Black Hills Corporation  
Wygen 2 500-MW PC boiler  500 MW PC 09/25/2002 Fabric filter 0.012 BACT-PSD 

International Paper - 
Mansfield Mill 

Power boilers #1 and #2, 
coal 

645 
MMBtu/hr 08/14/2001 Single-stage dust 

collector/ESP 0.1 BACT-PSD 
PM10 

Kansas City Power & 
Light Co. - Hawthorn 
Station 

Electric generation, 
boiler, coal 384 tpy 08/17/1999 Fabric filter system 0.018 Case-by-case 

PM10  

Deseret Generation and 
Transmission Company Coal-fired boiler 500 MW 03/16/1998 Fabric filter 0.286 BACT-PSD 

PM10 
Notes: 
BACT  = Best available control technology     PM  = Particulate matter 
ESP  = Electrostatic precipitator      PM10  = Particulate matter 
FGD  = Flue gas desulfurization      PSD  = Prevention of significant deterioration 
hr  = Hour        WESP  = Wet electrostatic precipitator 
lb/MMBtu = Pound per million British thermal unit 
MACT  =??? 
MMbtu/hr = Million British thermal units per hour 
MW  = Megawatt 
NCDB  = National Coal Database 
PC  = Pulverized coal-fired
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9.0 BACT ANALYSIS FOR PC BOILER, HF 

Fluorides are emitted from coal-fired boilers resulting from trace concentrations of fluorine in 
the coal.  Fluorine is emitted in the gaseous form of HF.  The same technologies available for 
SO2 emissions can be used to control HF.  For the purposes of this analysis, fluorides are 
expressed as HF because emissions of fluorides from PC boilers are expected to be in the form of 
HF.  

9.1 STEP 1: POTENTIALLY FEASIBLE HF CONTROL OPTIONS 

Emission control technologies designed to control SO2 will also remove SO3, HF, and other acid 
gases.  HF control techniques can be divided into several post-combustion techniques.  HF 
control options identified for potential application with the proposed EEC PC boilers include the 
following: 
 
Post-Combustion  

Dry FGD 
LSD 
CDS 
LIDS 
Wet FGD 
LSFO 
Sorbent injection (DSI or FSI) 
PM 
Fabric filter/baghouse 
Polishing scrubber 
WESP 

9.2 STEP 2: TECHNICAL FEASIBILITY OF POTENTIAL CONTROL OPTIONS 

Table 9-1 summarizes findings from the technical feasibility analysis of proposed HF control 
technologies.  

9.2.1 Pre-Combustion Technologies 

Pre-Combustion Technologies are discussed in section 4 and not presented for further 
consideration.  Coal selection was carried forward in the SO2 BACT.   
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9.2.2 Post-Combustion Technologies 

Dry Flue Gas Desulfurization 

Lime Spray Dryer Absorber *(LSD) is a once-through dry technology in which the reagent 
lime is slurried with water and sprayed into the flue gas stream in an absorber as discussed in 
Section 4.2.2.  The HF is removed from the flue gas by sorption and reaction with the slurry.  
The by-products of the sorption and reaction are in a dry form exiting the reactor and are 
subsequently captured in a downstream particulate collection device, typically a fabric filter. 

 
The LSD system is a dry scrubbing method that has been demonstrated to reduce HF emissions 
from large PC boilers.  The LSD systems are also commercially available from numerous 
suppliers.  For these reasons, the LSD technology is considered technically feasible and will be 
retained for further evaluation.     
 

TABLE 9-1 
TECHNICAL FEASIBILITYAND IN-SERVICE POTENTIAL HF CONTROL 

TECHNOLOGIES FOR PC BOILERS 

In-Service  Technically 
Feasible  Control Technology 

Yes No Yes No 

Reason for Technical 
Feasibility/Infeasibility 

Circulating Dry 
Scrubber (CDS) x   x 

CDS has not been used on pulverized coal-fired 
(PC) boilers larger than 100 megawatts, and the 
scale-up time and costs required to use this 
technology make it technically infeasible. 

Dry Scrubber x  x  
Dry flue gas desulfurization is a proven 
technology for reducing fluoride emissions 
from PC boilers. 

Lime Spray Dryer 
Absorber (LSD) 
(Semi-Dry Scrubber) 

x  x  

Lime Spray Dryer Absorbers are a proven 
technology on PC boilers.  As they are a type 
of Dry Scrubber, they will be grouped with dry 
scrubbers for ranking purposes. 

Fabric Filter  x  x  Fabric filters are a proven technology for 
reducing fluoride emissions from PC boilers  

Wet ESP (WESP) x  x  
WESP is a proven and widely demonstrated 
technology for reducing emissions from PC 
boilers. 

Lime Injection Dry 
Scrubbing (LIDS)  x  x 

LIDS is not a demonstrated technology for 
large PC boilers and is not commercially 
available for large-scale coal combustion. 
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TABLE 9-1 (CONTINUED) 
TECHNICAL FEASIBILITYAND IN-SERVICE POTENTIAL HF CONTROL 

TECHNOLOGIES FOR PC BOILERS 

In-Service  Technically 
Feasible  Control Technology 

Yes No Yes No 

Reason for Technical 
Feasibility/Infeasibility 

Limestone Forced 
Oxidation (LSFO) x  x  

The LSFO system has been demonstrated to 
reduce SO2 emissions from large PC boilers 
and is commercially available from numerous 
suppliers.  For these reasons, the LSFO wet 
scrubber technology is considered technically 
feasible and will be retained for further BACT 
analysis. 

Sorbent Injection  x  x  
Dry sorbent injection has not been used in 
coordination with wet scrubbers for acid gas 
removal. 

Wet Scrubber x  x  Wet scrubbers have been installed and operated 
successfully on PC boilers. 

Note:  
HF  = Hydrogen fluoride  
 
Circulating Dry Scrubber (CDS) uses an entrained fluidized bed reactor for contacting the 
reagent, usually hydrated lime, with flue gas (Institute of Clean Air Companies 2006).  The flue 
gas is humidified in the absorber to aid the reactions between the lime and HF.  The by-products 
are captured in a downstream particulate collection device.  
 
As discussed in Section 4.2.2, CDS technology has not been demonstrated at the EEC facility 
scale of 750 MW nominal.  Significant design, modeling, and testing would be required because 
of the size differences between the 80 MW and 750 MW units, which would also involve a great 
level of effort, time, and expense.  EPA’s NSR Manual states that “technologies which have not 
yet been applied to (or permitted for) full scale operations need not be considered available” 
(EPA 1990).  CDS will therefore not be retained in the BACT analysis.   
 
Lime Injection Dry Scrubbing (LIDS) combines FSI and dry scrubber technologies.  In the 
LIDS system, limestone is first injected into the furnace, and the resulting quicklime (CaO) is 
used as the reagent for dry scrubbing.  The unreacted quicklime continues through the system 
until it is collected in the particulate collection system.  A portion of the collected ash is slurried 
with water to the dry scrubber, where most of the HF is removed.   
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The LIDS technology is under development to improve performance and has not been 
demonstrated for controlling HF emissions on a large-scale coal fired boiler.  EPA’s NSR 
Manual states that “technologies which have not yet been applied to (or permitted for) full scale 
operations need not be considered available” (EPA 1990).  Because LIDS is still under 
development and is not commercially available for large-scale operations, this technology is not 
considered available and has been determined technically infeasible.  This technology will not be 
retained for further analysis. 
 
Wet Flue Gas Desulfurization 

Limestone Forced Oxidation (LSFO) is a variation of the standard wet scrubber (discussed in 
Section 4.2.2 and 5.2.2).  
 
The LSFO system has been demonstrated to reduce acid gas emissions from large PC boilers and 
is commercially available from numerous suppliers.  For these reasons, the LSFO wet scrubber 
technology is considered technically feasible and will be retained for further BACT analysis.     
 
Dry Sorbent Injection and Furnace Sorbent Injection  

DSI or FSI are once-through technologies that involve the injection of powdered absorbent 
usually hydrated lime or soda ash directly into the flue gas exhaust stream to react with acid 
gases including HF that are present, thus producing a salt collected in a particulate collection 
device.  In FSI systems, the reagent is injected directly into the furnace, but in DSI systems, the 
reagent is injected directly into the ductwork between the air heater and particulate collection 
device.  The overall acid-gas control efficiency of DSI can be improved and reagent 
consumption decreased by increasing flue gas humidity and recycling reaction products into the 
flue gas stream (Schnelle and Brown 2002).   
 
The FSI system could be used in conjunction with a dry scrubber as in the LIDS process  The 
FSI system is currently not commercially available for use with a wet scrubber.  Therefore, the 
combination of the FSI and wet scrubber technologies is determined to be technologically 
infeasible and will not be considered further in this BACT analysis.   
 
The DSI technology was originally designed as a retrofit technology to meet up to 50% removal 
of SO2.or acid gases.  It has not been used in conjunction with a wet scrubber to reduce acid gas 
emissions  
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Although the DSI system has been permitted as BACT for Desert Rock, it has not been 
demonstrated to reduce HF emissions from large PC boilers below levels achievable by a wet 
scrubber alone.  The DSI technology is considered technically feasible.  However, considering 
the efficiency of the proposed control systems, there is no economic or environmental 
justification for DSI, as shown below.   
 
Particulate Matter (PM) 

Fabric Filter (Baghouse) is discussed in Section 8.0 of this BACT analysis in greater detail.  In 
conjunction with an FGD system, a fabric filter is located downstream of a dry FGD and 
upstream of a wet FGD.  For a dry FGD system, additional HF is removed as the flue gas stream 
passes through the fabric filter cake and readily reacts with alkaline materials.  This combination 
of dry scrubbing and fabric filtration has demonstrated the ability to achieve a high HF removal 
efficiency from conventional PC combustion flue gas streams.   
 
Fabric filter baghouses have been demonstrated to reduce HF emissions in addition to the 
reduced PM, PM10, and H2SO4 emissions from large PC boilers.  Fabric filter baghouses are 
also commercially available from numerous suppliers.  For these reasons, fabric filter baghouses 
are considered technically feasible and will be retained for further BACT analysis. 
 
Polishing Scrubber 

Wet Electrostatic Precipitator (WESP) operates the same as a dry ESP by charging particles, 
applying an electric field to move the particles out of the exhaust stream, and removing collected 
dust.  A WESP is different from a dry ESP because the collectors are washed with a spray, 
usually water.  The spray is applied either continuously or intermittently, and a drainage system 
collects the discharge.  WESPs are efficient at reducing particulate emissions that have higher 
moisture content or are sticky (EPA 2006f).  
 
An added benefit is that WESPs are capable of reducing acid gas emissions from large PC 
boilers.  WESPs are commercially available from numerous suppliers.  For these reasons, 
WESPs are considered technically feasible and will be retained for further BACT analysis. 

9.3 STEP 3: RANKING OF TECHNICALLY FEASIBLE HF CONTROL OPTIONS BY 
EFFECTIVENESS 

Table 9-2 summarizes the technically feasible technologies for HF control in descending order of 
control efficiency.  Because control technologies operate at higher HF removal efficiencies in 
conjunction with one another, Table 9-2 shows the various combinations and their subsequent 
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emission limits.  These technologies consist of particulate collection and wet or dry scrubber 
technologies used to reduce SO2 emissions (see Section 4.0).  
 

TABLE 9-2 
RANKED HF CONTROL TECHNOLOGIES FOR PC BOILERS 

Control Technology(1-4) Emission Limit 
(lb/MMBtu) 

Sorbent Injection (DSI or FSI) 0.0001(5) 
Wet Scrubber/Fabric Filter  0.000159 - 0.00088(5) 
Dry Scrubber/Fabric Filter  0.0002 - 0.00049(5) 
Notes: 
(1) The control technologies designed to minimize SO2 and H2SO4 will effectively control HF emissions. 
(2) EPA Document OAR-2002-0056-5736 

http://www.air.dnr.state.ga.us/airpermit/psd/dockets/longleaf/facilitydocs/EPADoc 
OAR200200565736.pdf 

(3) Recent permit applications 
(4) Clean Coal Technology Demonstration Program page 5-78 http://www.p2pays.org/ref/17/16196.pdf 
(5) RACT/BACT/LAER Clearinghouse  http://cfpub.epa.gov/rblc/cfm/basicsearch.cfm?lang=off (EPA 2007) 
 
DSI  = Dry sorbent injection 
FSI  = Furnace sorbent injection 
H2SO4 = Sulfuric acid 
HF  = Hydrogen fluoride 
lb/MMBtu = Pound per million British thermal units 
PC  = Pulverized coal-fired 
SO2  = Sulfur dioxide 

 
Details of minimum emission limits associated with each of the ranked control technologies are 
described below. 
 

• The minimum 0.0001 lb/MMBtu emission limit associated with the DSI with Fabric 
Filter system is based on a 3-hour rolling average for the Longview Power, LLC 
Maidsville Facility 600 MW PC Coal Boiler. 

• The minimum 0.0001594 lb/MMBtu emission limit associated with the Wet FGD + 
Fabric Filter system is based on a 30 day rolling average for the Thoroughbred 
Generating Company, Thoroughbred Generating Station for two 750 MW PC Boilers. 

• The minimum 0.0002 lb/MMBtu emission limit associated with the Dry FGD + 
Fabric Filter system is associated with no averaging period for the Wisconsin Public 
Service Weston Plant for a 500 MW Supercritical PC Boiler. 

 
All of these limits, as well as all limits listed in the ranked control technologies (listed in detail in 
Appendix B-1) that are lower than a limit of 0.0004 lb/MMBtu for HF are associated with 
projects that are not currently demonstrated.  Lower limits and/or shorter averaging periods are 
only for permitted and application status facilities with no data available to support or 
demonstrate compliance.  SPR is proposing a limit for the EEC facility of 0.0004 lb/MMBtu 
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based on an annual averaging period.  This limit would be obtained through the use of the Wet 
FGD plus Fabric Filter system, as proposed for other pollutants in this analysis.   

9.4 STEP 4: EVALUATION OF TECHNICALLY FEASIBLE HF CONTROL OPTIONS 

The economic, and environmental and energy evaluations for the technically feasible HF control 
technologies are presented below.  

9.4.1 Economic Evaluation 

Both dry and wet scrubbers in conjunction with fabric filters can achieve 90 percent or greater 
control of HF.  Removal for both processes results from reaction with the reagent slurry, and the 
fluorides are collected with the fly ash by-product.  No other technology identified in the ranked 
control technologies has been shown to be able to achieve HF levels that are below the proposed 
wet FGD and fabric filter combination.   
 
Table 9-3 shows the total capital investment, annual capital recovery cost, and annual operating 
cost for the DSI system which has not been evaluated in previous analyses.  The SO2 BACT 
analysis (see Section 4.0) proposes a wet FGD system and the PM BACT analysis (see Section 
8.0) proposes a fabric filter/baghouse.  This combination of technologies will be maintained as 
proposed BACT for HF.  All control technologies presented in section 9.3, except for DSI have 
been evaluated on an individual energy, environmental and economic basis in sections 4.4 and 
8.4, therefore, no further analysis has been performed. 
 

TABLE 9-3 
HF EMISSION CONTROL SYSTEM 

COST SUMMARY 

Control 
Technology 

Total 
Capital 
Investment 
($) 

Total 
Capital 
Investment 
($/kW-net) 

Annual 
Capital 
Recovery 
Cost 
($/year) 

Annual 
Operating 
Cost 
($/year) 

Total 
Annual 
Cost 
($/year) 

DSI $11,475,000 $7.65 $925,000 $14,059,000 $14,984,000
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9.4.2 Environmental and Energy Evaluation 

A solid waste byproduct from the DSI system would be produced and would likely require 
landfill disposal.  No additional environmental impacts other than those stated previously would 
result from use of either a dry or wet scrubber to control fluoride emissions from a PC boiler. 

9.5 STEP 5: PROPOSED BOILER HF BACT 

The fabric filter/baghouse and wet FGD are proposed as the BACT for HF emissions at the EEC 
facility.  A BACT emission limit of 0.0004 lb/MMBtu on an annual averaging period for HF 
emissions from the boilers is proposed for the EEC facility. 
 
Table 9-3 summarizes BACT HF emission limits for PC boilers of 500 MW or larger.  
Attachment B-1 presents a complete summary of the RBLC PM limits for PC boilers permitted 
from 1996 to mid-2007.   



BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS 
ELY ENERGY CENTER 

 
 

TETRA TECH EM INC.                                  PAGE 100 

TABLE 9-3 
BACT HF EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks 

Sandy Creek Energy 
Associates – Sandy Creek 
Energy Station 

Pulverized Coal Boiler 800 MW 
Net 7/24/2006  

0.0028 (23 
lb/hr) 

0.00067 (24 tpy) 

(Calculation 
based on 
8185 
MMBtu/hr) 

Sithe Global – Desert Rock 
Energy Facility, New 
Mexico (Navajo) 

Two 750-MW super 
critical PC boilers, mine 
mouth 

750 MW 7/1/2006 
Limestone wet FGD, 

hydrated lime injection 
before fabric filter 

0.00024 BACT-PSD 

Great Plains Energy – 
Kansas city Power & Light 
Company – IATAN 
Station 

Pulverized Coal Boiler 
Unit 1 

7,800 
MMBtu/hr 1/27/2006 Not BACT 0.00425 (33.15 

lb/hr) 

(Calculation 
based on 
7800 
MMBtu/hr) 

City Public Services - J.K. 
Spruce 
Electric Generating Unit 2 

PC electric steam boiler 750 MW 1/19/2006 Wet FGD 0.0008 BACT-PSD 

Xcel Energy Comanche 
Station, Colorado Super critical PC boiler 750 MW 7/5/2005 Pulse-jet baghouse 0.00049 Three test 

runs  

Omaha Public Power 
District (OPPD) - 
Nebraska City Station 

Unit 2 boiler 660 MW 
(net) 03/09/2005 FGD and fabric filter 0.0004 Test method 

average 

Longleaf Energy 
Associates, LLC (LS 
Power Development, 
LLC), Georgia 

Two 600-MW PC boilers 600 MW 11/04 
Application 

Dry scrubber and fabric 
filter 0.0024 

30-day 
average, 
NCDB 

Wisconsin Public Service  
(WPS) - Weston Plant 

Super critical PC electric 
steam boiler (S04, P04) 

500 MW 
super critical 

PC 
10/19/2004 Dry FGD and fabric 

filter 0.0002   
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TABLE 9-3 (CONTINUED) 
BACT HF EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 

Company or Facility 
Name Process Description Unit and 

Size Permit Date Control Technology Emission Limit 
(lb/MMBtu) Remarks 

Longview Power, LLC, 
Maidsville PC boiler  600 MW 03/02/2004 DSI with fabric filter 

baghouse 0.0001 3-hr rolling 

Wisconsin Electric Power 
Company  
Oak Creek Power Plant 

Two super critical PC 
boilers 615 MW 1/14/2004 Baghouse and wet FGD 0.00088 BACT-PSD 

Two boilers, Units 5 and 
6, coal and gas, WAP 5 
and 6 

7,400 
MMBtu/hr 

128 lb/hr, 
104 tpy each 
unit 

Boiler Unit 7, coal, WAP 
7 

6,700 
MMBtu/hr 

111 lb/hr, 91 
tpy each unit 

Boiler Unit 7, coal and 
gas, WAP 7 

6,700 
MMBtu/hr 

111 lb/hr, 91 
tpy each unit 

Reliant Energy, Inc.,  
Washington Parish Electric 
Generating Station 
 

Two boilers, Units 5 and 
6, WAP 5 and 6, coal 

7,400 
MMBtu/hr 

10/15/2003  -- 

  

Plum Point Associates, 
LLC,  
Plum Point Energy 

Boiler, Unit 1 - SN-01 
PC boiler 
550 to 800 

MW 
08/20/2003 Dry FGD/fabric filter 0.0004   

MidAmerican Energy 
Company 
(Council Bluffs) 

CBEC four boilers and 
three carbon silos 

7,675 
MMBtu/hr 06/17/2003 LSD FGD 0.0009   

Two boiler stacks, WAP 
5 and 6 , coal only  

6,750 
MMBtu/hr 

128 lb/hr, 
104 tpy each 
unit 

Reliant Energy, Inc.,  
Washington Parish Electric 
Generating Station  Boiler stack, WAP 7, 

coal only 
6,700 

MMBtu/hr 

10/15/2002  -- 
111 lb/hr, 91 
tpy each unit 

Thoroughbred Generating 
Company, LLC,  
Thoroughbred Generating 
Station 

Two coal boilers 
Two 750-
MW PC 
boilers 

10/11/2002 
Proper boiler design and 
control technology, wet 

FGD, and WESP 
1.5900 E-4   
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TABLE 9-3 (CONTINUED) 

BACT HF EMISSION LIMITS FOR PC BOILERS OF 500 MW OR LARGER 
 

 
Notes: 
BACT  = Best available control technology 
DSI  = Dry sorbent injection 
FGD  = Flue gas desulfurization 
HF  = Hydrogen fluoride 
hr  = Hour 
lb/hr  = Pound per hour 
lb/MMBtu = Pound per million British thermal unit 
LSD  = Lime spray dryer absorber 
MMbtu/hr = Million British thermal units per hour 
MW  = Megawatt 
NCDB  = National Coal Database 
PC  = Pulverized coal-fired 
PSD  = Prevention of significant deterioration 
tpy  = Ton per year 
WESP  = Wet electrostatic precipitator 
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10.0 BACT ANALYSIS FOR AUXILIARY BOILER 

The auxiliary boiler for the EEC facility will consist of a 220 MMBtu/hr, distillate oil-fired 
boiler running with fuel sulfur content limited to 0.0015 percent.  The auxiliary boiler will run 
infrequently.  The BACT summary for NOx, SO2, H2SO4, CO, VOCs, and PM/PM10 is presented 
below.  Attachment B-2 summarizes the RBLC database limits for these emissions at permitted 
facilities. 
 
Nitrogen Oxides 

The RBLC database reveals that the typical BACT for NOx emissions control from distillate oil-
fired auxiliary boilers with infrequent operation includes LNBs (EPA 2007).  Additional NOx 
removal technologies such as SCR or SNCR are prohibitively costly to install on an auxiliary 
boiler.   
 
Of the technologies listed in the RBLC database, LNB achieves emission limits ranging from 0.1 
lb/MMBtu (for LNB alone) to 0.4 lb/MMBtu (for LNB with other control technologies) on 
boilers ranging in size from 120 to 175 MMBtu/hr.  LNBs are proposed as BACT for NOx 
control on the auxiliary boiler, with an emission limit of 0.1 lb/MMBtu.  This emission limit is 
consistent with the range of recently permitted auxiliary boilers.  
 
Sulfur Dioxide 

The RBLC database reveals that typical BACT for SO2 emissions control from distillate oil-fired 
auxiliary boilers include ultra low-sulfur fuel and good combustion practices.  Additional SO2 
removal technologies such as FGD are prohibitively costly to install on an auxiliary boiler and 
are not appropriate for BACT for boilers firing ultra low-sulfur fuels.   
 
Of the technologies listed in the RBLC database, limiting fuel sulfur content achieves the lowest 
emission limits, ranging from 0.051 to 0.8 lb/MMBtu for boilers ranging in size from 117 to 175 
MMBtu/hr.  Limiting fuel sulfur content to 0.0015 percent is proposed as the BACT for SO2 
control on the auxiliary boiler, with an emission limit of 0.05 lb/MMBtu.  This emission limit is 
consistent with the range of recently permitted auxiliary boilers.  
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Sulfuric Acid Mist  

The RBLC database reveals that the typical BACT for H2SO4 emissions control from distillate 
oil-fired auxiliary boilers includes low-sulfur fuel.  Additional H2SO4 removal technologies such 
as FGD are prohibitively costly to install on an auxiliary boiler and are not appropriate for BACT 
for boilers firing ultra low-sulfur fuels.   
 
Of the technologies listed in the RBLC database, limiting fuel sulfur content achieves the lowest 
emission limits, ranging from 0.0008 to 0.0025 lb/MMBtu for boilers ranging in size from 104 to 
175 MMBtu/hr.  Limiting fuel sulfur content to 0.0015 percent is proposed as the BACT for 
H2SO4 control on the auxiliary boiler. 
 
Carbon Monoxide 

The RBLC database reveals that the typical BACT for CO emissions control from distillate oil-
fired auxiliary boilers is good combustion practices.   
 
Of the technologies listed in the RBLC database, emission limits for facilities using good 
combustion practices as the BACT range from 0.036 to 0.38 lb/MMBtu.  Use of good 
combustion practices and ultra low sulfur fuel is proposed as the BACT for CO control on the 
auxiliary boiler, with an emission limit of 0.036 lb/MMBtu.  This emission limit is consistent 
with the range of recently permitted auxiliary boilers.  
 
Volatile Organic Compounds 

The RBLC database reveals that the typical BACT for VOC emissions control from distillate oil- 
fired auxiliary boilers includes good combustion.   
 
Emission limits for facilities using good combustion practices as the BACT range from 0.001 to 
0.03 lb/MMBtu.  Use of good combustion practices is proposed as the BACT for VOC control 
on the auxiliary boiler, with an emission limit of 0.0018 lb/MMBtu.  This emission limit is 
consistent with the range of recently permitted auxiliary boilers.  
 
Particulate Matter (PM and PM10) 

The RBLC database reveals that typical BACTs for PM/PM10 emissions control from distillate 
oil-fired auxiliary boilers include low-ash fuel, low-sulfur fuel, LNBs, fabric filters, and good 
combustion practices.   
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Of the technologies listed in the RBLC database, limiting fuel ash content achieves the lowest 
PM emission limit of 0.0071 (PM10) lb/MMBtu for a 175 MMBtu/hr boiler.  The low-sulfur fuel 
proposed for use at the EEC facility is also a low-ash fuel, with typical ash content varying from 
“trace” to 0.03 percent by weight.  Use of low-sulfur and low-ash fuel is the proposed BACT for 
PM/PM10 control on the auxiliary boiler, with a filterable PM emission limit of 0.0143 
lb/MMBtu, a condensable PM emission limit of 0.0093 lb/MMBtu, and an opacity limit of 20 
percent.  These emission limits are consistent with the range of recently permitted auxiliary 
boilers.  
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11.0 BACT ANALYSIS FOR DIESEL ENGINE GENERATORS AND                      
FIRE WATER PUMPS 

Good combustion practices and use of engines that adhere to specifications set forth for 
manufacturers in 40 CFR Part 60, Subpart IIII, is considered BACT for NOx, CO, VOCs, and 
PM.  These emission limits and control technologies are consistent with those in the RBLC 
database (see Attachment B-3).   
 
The method for limiting SO2 and H2SO4 emissions is limiting fuel sulfur content.  This control 
method offers the highest level of control, and additional controls have never been approved as 
BACTs; therefore, the BACT for SO2 and H2SO4 control for the diesel engine generators and fire 
pumps is the limiting of fuel sulfur content to 0.0015 percent, in accordance with 40 CFR Part 
60, Subpart IIII.  This emission limit and control technology is consistent with those in the 
RBLC database (see Attachment B-3).   
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12.0 BACT ANALYSIS FOR PM AND PM10 EMISSIONS FROM MATERIAL 
HANDLING AND STORAGE FACILITIES 

Particulate (PM and PM10) emissions will be generated from (1) handling systems for coal, 
limestone, fly ash, bottom ash, and gypsum; (2) the landfill; and (3) haul roads at the proposed 
EEC facility.  These sources can be grouped into three categories: transfer points, storage piles, 
and haul roads.  The permit application for the EEC facility contains a detailed description of the 
material handling systems and detailed emission calculations.  Attachment B-3 of the permit 
application presents the material handling calculations.  Attachment B-4 of this BACT analysis 
summarizes the RBLC database limits for material handling and storage facilities.   

12.1 STEP 1: POTENTIALLY FEASIBLE CONTROL OPTIONS 

Control options identified for potential application with the material handling and storage 
facilities include the following: 
 
Transfer Points 

Enclosed transfer points (with dust suppression system and/or dust collector) 
Partial enclosure (with dust suppression system and/or dust collector) 
Dust suppression (water sprays, fogging sprays, and surfactants) 
 
Storage Piles 

Full enclosure 
Partial enclosure 
Dust suppression (water sprays, surfactants, and crusting and seeding agents) 
Telescopic chute 
Lowering well 
Contouring and compaction 
 
Haul Roads 

Dust suppression 
Paving roads and street sweeping 
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12.2 STEP 2: TECHNICAL FEASIBILITY OF POTENTIAL CONTROL OPTIONS 

The following sections discuss the technical feasibility of control options for each category of 
material handling and storage facilities. 

12.2.1 Transfer Points 

Transfer points include areas of truck and rail loading/unloading, conveyor to conveyor drops, 
material transfers from hoppers to conveyors, and transfers from conveyors to storage silos.  
EPA’s AP 42 Fifth Edition, Section 13.2.4, “Aggregate Handling and Storage Piles”, contains an 
equation for developing an emission factor for a transfer point.  The emission factor depends on 
particle size, wind speed, and moisture content (EPA 1995).  Particulate control options for 
transfer points are directly related to the variables in the emission factor.  Enclosing a transfer 
point would reduce wind contact with the material being transferred, thereby reducing particulate 
emissions.  Adding a fabric filter or bin vent filter to an enclosure would further reduce 
emissions.  Dust suppression, including fogging systems, water sprays, and the application of 
surfactants, would increase the particle moisture content, thereby reducing particulate emissions.  
 
Electrostatics enhance the capture efficiency of conventional water sprays, which do not 
effectively remove dust particles below 5 microns in diameter.  Most fine particulates carry an 
electrostatic charge.  By injecting a fog of charged water droplets into the plume, dust removal is 
improved by one or a combination of the processes summarized below.   
 

• Oppositely charged dust is attracted to droplets from the charged spray, which enhances 
dust particle sedimentation. 

• Charged dust with polarities similar to those of water droplets may be precipitated from 
the dust cloud. 

• Dust removal by inertial impaction may be enhanced by charged water droplets having 
greater mobility because of self-repulsive forces. 

 
The efficiency at which charged fog captures airborne particles depends on volumetric ratio 
(volume of spray to volume of dust plume), contact time, droplet size, and charge-to-mass ratio 
(for water droplets and dust particles).  The disadvantage of electrostatically charged fogs is their 
high capital costs (Smandych, Thomson, and Goodfellow 1998).   
 
All of the technologies proposed for the EEC facility to control particulates from material 
transfer points are technically feasible.  
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12.2.2 Storage Piles 

Emissions from storage piles occur when material is loaded onto a storage pile, when strong 
winds occur, and when loadout occurs from the pile.  According to EPA’s AP 42 Fifth Edition, 
Section 13.2.4, “Aggregate Handling and Storage Piles,” and Section 13.2.5, “Industrial Wind 
Erosion,” emissions depend on the age of the pile, moisture content, and proportion of aggregate 
fines as well as the threshold friction velocity (erosion potential), wind speed, and frequency of 
disturbance (EPA 1995); therefore, emissions from storage piles can be reduced by reducing the 
material’s erosion potential, the wind speed, and the frequency of storage pile disturbances.  
Fully or partially enclosing a storage pile and contouring and compaction would reduce wind 
contact with the stored material, thus reducing emissions.  Telescopic chutes or lowering wells 
reduce emissions when the material is added or dropped onto a storage pile. 
 
All of the control technologies discussed above are technically feasible at the proposed EEC 
facility. 

12.2.3 Haul Roads 

Emissions are generated from trucks hauling materials on paved or unpaved roads because the 
force of the wheels on the road pulverizes surface material.  Over a paved surface, emissions 
may originate from material previously deposited on the travel surface or the release of materials 
from tires and undercarriages.  Over unpaved roads, the road itself is a source of emissions.  The 
material is pulverized and entrained into the air from the wheels of vehicles.  Turbulence behind 
the vehicle assists in the dispersion of the material (EPA 1995).   
 
Dust emissions from haul roads can be minimized by the following:  
 

• Spraying unpaved roads frequently with water, chemicals, oils, or other stabilizing agents 

• Paving haul roads (Note: paved roads should be cleaned and vacuumed periodically to 
remove accumulated soil and dust.) 

• Reducing traffic volume by replacing small haul vehicles with larger ones 

• Reducing and strictly enforcing traffic speed 

• Minimizing spillage from equipment, which can be accomplished by avoiding 
overloading, equipment washing, maintenance of tight tailgates, and use of tarpaulins to 
cover the loads (Smandych, Thomson, and Goodfellow 1998)   

 
All of the control technologies discussed above are technically feasible at the proposed EEC 
facility. 
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12.3 STEP 3: RANKING OF TECHNICALLY FEASIBLE CONTROL OPTIONS BY EFFECTIVENESS 

The following sections discuss the ranking of technically feasible control options for each 
category of material handling and storage facilities. 

12.3.1 Transfer Points 

When an enclosure (full or partial) is possible, the most effective control technique for transfer 
points is a fabric filter or a bin vent filter.  If a fabric filter or vent filter cannot be used on an 
enclosure, dust suppression through the use of water, fogging, and/or chemical sprays is the most 
effective control technique. 

12.3.2 Storage Piles 

The ranking of the effectiveness of control techniques for storage piles is similar to the ranking 
for transfer points.  When an enclosure (full or partial) is possible, the most effective control 
technique for storage piles is a fabric filter.  Full enclosures may not be the best control option 
for many storage piles because they prohibit access to the storage piles and because the stored 
material may generate heat that cannot effectively dissipate.  If a fabric filter cannot be used on 
an enclosure, dust suppression through the use of water, fogging, and/or chemical sprays is the 
most effective control technique.  Many storage piles do not have enclosures, and the most 
effective control technique is dust suppression using water sprays, fogging sprays, chemical 
sprays, seeding agents, and/or crusting agents.  Lowering wells, telescopic chutes, and 
contouring are effective at reducing fugitive emissions when material is being added to a pile.   

12.3.3 Haul Roads 

As stated in Section 12.2.3, limiting vehicle speed and use of wet dust suppression on haul roads 
are highly effective at reducing fugitive emissions.  Paving of the roads would decrease fugitive 
dust emissions and most likely require street sweeping to further reduce fugitive emissions from 
haul trucks. 

12.4 STEP 4: EVALUATION OF TECHNICALLY FEASIBLE PM10 CONTROL OPTIONS 

The following sections evaluate the technically feasible control options for each category of 
material handling and storage facilities. 

12.4.1 Transfer Points 

The EEC facility will use dust collectors on all enclosures or partial enclosures of material 
handling operations.  Dust collectors are the most effective control technology for material 



BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS 
ELY ENERGY CENTER 

 
 

TETRA TECH EM INC.                  PAGE 111 

handling; therefore, a cost analysis is not required.  The dust collectors will obtain a control 
efficiency of 89 to 99 percent. 

12.4.2 Storage Piles 

The EEC facility will use water sprays, surfactants, crusting agents, contouring, and/or seeding 
agents to obtain control efficiencies from 80 to 90 percent for storage piles.  Seeding and 
crusting agents will be used on inactive storage piles, and water sprays in addition to surfactants 
and crusting agents will be used on active storage piles.  Telescopic chutes or lowering wells and 
wet suppression will be used on the coal stockout pile to achieve a control efficiency of 80 
percent.  Wet suppression will require increased water supplies but will not incur large economic 
or energy impacts. 

12.4.3 Haul Roads 

Chemical dust suppression will be used on unpaved roads to obtain a PM10 control efficiency of 
approximately 80 percent.  Conversion of unpaved to paved roads also reduces total dust 
emissions by approximately 80 percent (Meechumna and others 2006).  Regular cleaning of the 
paved road will also reduce dust emissions by approximately 50 percent (Meechumna and others 
2006).   

12.5 STEP 5: PROPOSED MATERIAL HANDLING AND STORAGE FACILITIES PM10 BACT  

The proposed EEC facility will use a combination of dust collectors, enclosures, telescopic 
chutes, lowering wells, wet suppression techniques, and seeding and/or crusting agents as 
BACTs for material handling and storage operations.  All baghouses with flowrates over 1000 
ACFM will have an outlet grain loading of 0.005 grains per dry standard cubic foot (grains/dscf).  
Smaller baghouses will have an outlet grain loading 0.01 grains/dscf.  Emissions from transfer 
points will be reduced by 89 to 90 percent through the use of dust collectors and partial 
enclosures.  Storage pile emissions will be reduced by 80 to 90 percent by water sprays, 
surfactants, crusting agents, contouring, and seeding agents.  Fugitive emissions from the coal 
stockout pile will be reduced by 80 percent through the use of a telescopic chute with wet 
suppression, and fugitive emissions from the limestone stockout pile will be reduced by 75 
percent by a lowering well.  Fugitive haul road emissions will be reduced by 80 percent through 
the application of a chemical dust suppressant and/or paved roads.  The emission limit of 0.01-
0.005 grains/dscf and proposed control technologies are consistent with the recently permitted 
facilities in the RBLC database (see Attachment B-5).   
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13.0 BACT ANALYSIS FOR COOLING TOWERS 

Droplets of water (drift) containing dissolved and suspended solids become entrained in the 
exhaust gas of the cooling towers.  As the moisture from these droplets evaporates, PM10 
emissions result. 
 
The only available technology to control the PM10 emissions from cooling towers is the use of 
drift eliminators.  Drift eliminators are widely used and are technically feasible to control PM10 
emissions from cooling towers.   
 
Drift eliminators are capable of achieving a control efficiency of 0.0005 percent (gallons of drift 
per gallon of cooling water).  The proposed BACT for cooling tower control of PM10 emissions 
at the EEC facility is the use of drift eliminators with an efficiency of 0.0005 percent (gallons of 
drift per gallon of cooling water).  The RBLC database confirms that drift eliminators with an 
efficiency of 0.0005 percent have historically been accepted as the BACT for cooling towers.   
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CUE-COST SPREADSHEETS 
 



CUECost - Air Pollution Control Systems Economics Spreadsheet

Economic Inputs

Cost Basis -Year Dollars Year 1998 2007 2007 2007 2007 2007
Service Life (levelization period) Years 30 30 30 30 30 30
Inflation Rate % 3.00% 3.00% 3.00% 3.00% 3.00% 3.00%
After Tax Discount Rate (current $'s) % 9.20% 9.50% 9.50% 9.50% 9.50% 9.50%
AFDC Rate (current $'s) % 10.80% 10.80% 10.80% 10.80% 10.80% 10.80%
First-year Carrying Charge (current $'s) % 22.30% 22.30% 22.30% 22.30% 22.30% 22.30%
Levelized Carrying Charge (current $'s) % 16.90% 16.90% 16.90% 16.90% 16.90% 16.90%
First-year Carrying Charge (constant $'s) % 15.70% 15.70% 15.70% 15.70% 15.70% 15.70%
Levelized Carrying Charge (constant $'s) % 11.70% 11.70% 11.70% 11.70% 11.70% 11.70%
Sales Tax % 6% 7.125% 7.125% 7.125% 7.125% 7.125%
Escalation Rates:
      Consumables (O&M) % 3% 2.5% 2.5% 2.5% 2.5% 2.5%
      Capital Costs:
            Is Chem. Eng. Cost Index available? Yes / No Yes No No No No No
            If "Yes" input cost basis CE Plant Index. Integer 388 388 388 388 388 388
            If "No" input escalation rate. % 3% 2.5% 2.5% 2.5% 2.5% 2.5%
Construction Labor Rate $/hr $35 $88 $88 $88 $88 $88
Prime Contractor's Markup % 3% 3% 3% 3% 3% 3%
Operating Labor Rate $/hr $30 $45 $45 $45 $45 $45
Power Cost Mills/kWh 25 77 77 77 77 77
Steam Cost $/1000 lbs 3.5 $15.28 $15.28 $15.28 $15.28 $15.28
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SUMMARY OF COSTS

Description Units Input 1 Input 2 Input 3 Input 4 Input 5

APC Technologies
NOx Control SCR SNCR LNCFS and LNBs SCR SNCR
Particulate Control PJFF PJFF PJFF ESP ESP
SO2 Control LSD LSD LSD LSD LSD

NOx Control Costs SCR SNCR LNCFS and LNBs SCR SNCR
Total Capital Requirement (TCR) $ $79,375,793 $8,800,500 $3,357,164 $79,375,793 $8,800,500

$/kW $51.2 $5.7 $2.2 $51.2 $5.7
First Year Costs
      Fixed O&M $ $1,115,505 $178,291 $75,200 $1,115,505 $178,291

$/kW-Yr 0.72 0.12 0.05 0.72 0.12
Mills/kWH 0.08 0.01 0.01 0.08 0.01

$/ton NOx removed $47 $10 $5 $47 $10
      Variable O&M $ $22,548,219 $8,971,723 $0 $22,548,219 $8,971,723

$/kW-Yr 14.55 5.79 0.00 14.55 5.79
Mills/kWH 1.66 0.66 0.00 1.66 0.66

$/ton NOx removed $945 $518 $0 $945 $518
      Fixed Charges $ $17,700,802 $1,962,512 $748,648 $17,700,802 $1,962,512

$/kW-Yr 11.42 1.27 0.48 11.42 1.27
Mills/kWH 1.30 0.14 0.06 1.30 0.14

$/ton NOx removed $742 $113 $52 $742 $113
      TOTAL $ $41,364,526 $11,112,526 $823,848 $41,364,526 $11,112,526

$/kW-Yr 26.69 7.17 0.53 26.69 7.17
Mills/kWH 3.05 0.82 0.06 3.05 0.82

$/ton NOx removed $1,734 $642 $58 $1,734 $642
Levelized Current Dollars
      Fixed O&M $/kW-Yr 0.92 0.15 0.06 0.92 0.15

Mills/kWH 0.11 0.02 0.01 0.11 0.02
$/ton NOx removed $60 $13 $7 $60 $13

      Variable O&M $/kW-Yr 18.67 7.43 0.00 18.67 7.43
Mills/kWH 2.13 0.85 0.00 2.13 0.85

$/ton NOx removed $1,213 $666 $0 $1,213 $666
      Fixed Charges $/kW-Yr 8.65 0.96 0.37 8.65 0.96

Mills/kWH 0.99 0.11 0.04 0.99 0.11
$/ton NOx removed $562 $86 $40 $562 $86

      TOTAL $/kW-Yr 28.25 8.54 0.43 28.25 8.54
Mills/kWH 3.23 0.97 0.05 3.23 0.97

$/ton NOx removed $1,835 $765 $46 $1,835 $765
Levelized Constant Dollars
      Fixed O&M $/kW-Yr 0.72 0.12 0.05 0.72 0.12

Mills/kWH 0.08 0.01 0.01 0.08 0.01
$/ton NOx removed $47 $10 $5 $47 $10

      Variable O&M $/kW-Yr 14.55 5.79 0.00 14.55 5.79
Mills/kWH 1.66 0.66 0.00 1.66 0.66

$/ton NOx removed $945 $518 $0 $945 $518
      Fixed Charges $/kW-Yr 5.99 0.66 0.25 5.99 0.66

Mills/kWH 0.97 0.11 0.04 0.97 0.11
$/ton NOx removed $553 $85 $39 $553 $85

      TOTAL $/kW-Yr 21.26 6.57 0.30 21.26 6.57
Mills/kWH 2.71 0.78 0.05 2.71 0.78

$/ton NOx removed $1,545 $613 $44 $1,545 $613

Particulate Control Costs PJFF PJFF PJFF ESP ESP
Total Capital Requirement (TCR) $ $130,401,253 $130,401,253 $130,401,253 $129,944,459 $129,944,459

$/kW $84 $84 $84 $84 $84
First Year Costs
      Fixed O&M $ $5,964,546 $5,964,546 $5,964,546 $5,943,652 $5,943,652

$/kW-Yr 3.85 3.85 3.85 3.83 3.83
Mills/kWH 0.44 0.44 0.44 0.44 0.44

$/ton PM removed $2.8 $2.8 $2.8 $2.8 $2.8
      Variable O&M $ $9,385,599 $10,715,732 $10,715,732 $3,306,453 $3,306,453

$/kW-Yr 6.06 6.91 6.91 2.13 2.13
Mills/kWH 0.69 0.79 0.79 0.24 0.24

$/ton PM removed $4.5 $5.1 $5.1 $1.6 $1.6
      Fixed Charges $ $29,079,480 $29,079,480 $29,079,480 $28,977,614 $28,977,614

$/kW-Yr 18.76 18.76 18.76 18.70 18.70
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Mills/kWH 2.14 2.14 2.14 2.13 2.13
$/ton PM removed $13.9 $13.9 $13.9 $13.8 $13.8

      TOTAL $ $44,429,624 $45,759,757 $45,759,757 $38,227,719 $38,227,719
$/kW-Yr 28.66 29.52 29.52 24.66 24.66

Mills/kWH 3.27 3.37 3.37 2.82 2.82
$/ton PM removed $21.2 $21.8 $21.8 $18.2 $18.2

Levelized Current Dollars
      Fixed O&M $/kW-Yr 4.94 4.94 4.94 4.92 4.92

Mills/kWH 0.56 0.56 0.56 0.56 0.56
$/ton PM removed $3.7 $3.7 $3.7 $3.6 $3.6

      Variable O&M $/kW-Yr 7.77 8.87 8.87 2.74 2.74
Mills/kWH 0.89 1.01 1.01 0.31 0.31

$/ton PM removed $5.7 $6.6 $6.6 $2.0 $2.0
      Fixed Charges $/kW-Yr 14.22 14.22 14.22 14.17 14.17

Mills/kWH 1.62 1.62 1.62 1.62 1.62
$/ton PM removed $10.5 $10.5 $10.5 $10.5 $10.5

      TOTAL $/kW-Yr 26.93 28.03 28.03 21.83 21.83
Mills/kWH 3.07 3.20 3.20 2.49 2.49

$/ton PM removed $19.9 $20.7 $20.7 $16.1 $16.1
Levelized Constant Dollars
      Fixed O&M $/kW-Yr 3.85 3.85 3.85 3.83 3.83

Mills/kWH 0.44 0.44 0.44 0.44 0.44
$/ton PM removed $2.8 $2.8 $2.8 $2.8 $2.8

      Variable O&M $/kW-Yr 6.06 6.91 6.91 2.13 2.13
Mills/kWH 0.69 0.79 0.79 0.24 0.24

$/ton PM removed $4.5 $5.1 $5.1 $1.6 $1.6
      Fixed Charges $/kW-Yr 9.84 9.84 9.84 9.81 9.81

Mills/kWH 1.60 1.60 1.60 1.59 1.59
$/ton PM removed $10.3 $10.3 $10.3 $10.3 $10.3

      TOTAL $/kW-Yr 19.75 20.60 20.60 15.78 15.78
Mills/kWH 2.73 2.82 2.82 2.27 2.27

$/ton PM removed $17.7 $18.3 $18.3 $14.7 $14.7

SO2 Control Costs LSD LSD LSD LSD LSD
Total Capital Requirement (TCR) $ $206,542,348 $206,542,348 $206,542,348 $206,459,616 $206,459,616

$/kW $133 $133 $133 $133 $133
First Year Costs
      Fixed O&M $ $12,268,294 $12,268,294 $12,268,294 $12,264,450 $12,264,450

$/kW-Yr 7.92 7.92 7.92 7.91 7.91
Mills/kWH 0.90 0.90 0.90 0.90 0.90

$/ton SO2 removed $110.0 $110.0 $110.0 $110.0 $110.0
      Variable O&M $ $29,339,421 $29,339,421 $29,339,421 $29,339,421 $29,339,421

$/kW-Yr 18.93 18.93 18.93 18.93 18.93
Mills/kWH 2.16 2.16 2.16 2.16 2.16

$/ton SO2 removed $263.1 $263.1 $263.1 $263.1 $263.1
      Fixed Charges $ $46,058,944 $46,058,944 $46,058,944 $46,040,494 $46,040,494

$/kW-Yr 29.72 29.72 29.72 29.70 29.70
Mills/kWH 3.39 3.39 3.39 3.39 3.39

$/ton SO2 removed $413.1 $413.1 $413.1 $412.9 $412.9
      TOTAL $ $87,666,658 $87,666,658 $87,666,658 $87,644,365 $87,644,365

$/kW-Yr 56.56 56.56 56.56 56.54 56.54
Mills/kWH 6.46 6.46 6.46 6.45 6.45

$/ton SO2 removed $786 $786 $786 $786 $786
Levelized Current Dollars
      Fixed O&M $/kW-Yr 10.16 10.16 10.16 10.16 10.16

Mills/kWH 1.16 1.16 1.16 1.16 1.16
$/ton SO2 removed $141.2 $141.2 $141.2 $141.2 $141.2

      Variable O&M $/kW-Yr 24.30 24.30 24.30 24.30 24.30
Mills/kWH 2.77 2.77 2.77 2.77 2.77

$/ton SO2 removed $337.8 $337.8 $337.8 $337.8 $337.8
      Fixed Charges $/kW-Yr 22.52 22.52 22.52 22.51 22.51

Mills/kWH 2.57 2.57 2.57 2.57 2.57
$/ton SO2 removed $313.0 $313.0 $313.0 $312.9 $312.9

      TOTAL $/kW-Yr 56.98 56.98 56.98 56.97 56.97
Mills/kWH 6.50 6.50 6.50 6.50 6.50

$/ton SO2 removed $792.0 $792.0 $792.0 $791.9 $791.9
Levelized Constant Dollars
      Fixed O&M $/kW-Yr 7.92 7.92 7.92 7.91 7.91

Mills/kWH 0.90 0.90 0.90 0.90 0.90
$/ton SO2 removed $110.0 $110.0 $110.0 $110.0 $110.0

      Variable O&M $/kW-Yr 18.93 18.93 18.93 18.93 18.93
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Mills/kWH 2.16 2.16 2.16 2.16 2.16
$/ton SO2 removed $263.1 $263.1 $263.1 $263.1 $263.1

      Fixed Charges $/kW-Yr 15.59 15.59 15.59 15.58 15.58
Mills/kWH 2.53 2.53 2.53 2.53 2.53

$/ton SO2 removed $307.8 $307.8 $307.8 $307.7 $307.7
      TOTAL $/kW-Yr 42.43 42.43 42.43 42.43 42.43

Mills/kWH 5.59 5.59 5.59 5.59 5.59
$/ton SO2 removed $681.0 $681.0 $681.0 $680.8 $680.8
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SCR (high-dust) - Preliminary Case1 Case2 Case3 Case4 Case5

Ammonia Injection Rate lb/hr 4,020                     4,020                     4,020                     4,020                     4,020                     

Space Velocity 1/hr 2,695                     2,695                     2,695                     2,695                     2,695                     
Gross Catalyst Volume ft3 67,236                   67,236                   67,236                   67,236                   67,236                   

SCR Capital Costs Case1 Case2 Case3 Case4 Case5
Cost Basis (Year) 2007 2007 2007 2007 2007

Reactor Housing and Installation $ 8,270,182 8,270,182 8,270,182 8,270,182 8,270,182
Ammonia Handling and Injection  $ 3,762,140 3,762,140 3,762,140 3,762,140 3,762,140

Flue Gas Handling:Ductwork and Fans $ 12,349,449 12,349,449 12,349,449 12,349,449 12,349,449

Air Preheater Modifications $ 4,196,356 4,196,356 4,196,356 4,196,356 4,196,356
Misc. Other Direct Capital Costs $ 893,175 893,175 893,175 893,175 893,175
      Equipment Capital Cost Subtotal $ $29,471,303 $29,471,303 $29,471,303 $29,471,303 $29,471,303
      Instruments & Controls $ $589,426 $589,426 $589,426 $589,426 $589,426
      Taxes $ $2,099,830 $2,099,830 $2,099,830 $2,099,830 $2,099,830
      Freight $ $1,473,565 $1,473,565 $1,473,565 $1,473,565 $1,473,565
      Total Direct Cost $33,634,124 $33,634,124 $33,634,124 $33,634,124 $33,634,124

Total Direct Cost with Retrofit Factor $ $33,634,124 $33,634,124 $33,634,124 $33,634,124 $33,634,124
      General Facilities $ $1,681,706 $1,681,706 $1,681,706 $1,681,706 $1,681,706
      Engineering Fees $ $3,363,412 $3,363,412 $3,363,412 $3,363,412 $3,363,412
      Contingency $ $6,726,825 $6,726,825 $6,726,825 $6,726,825 $6,726,825
Total Plant Cost (TPC) $ $45,406,068 $45,406,068 $45,406,068 $45,406,068 $45,406,068
Total Plant Cost (TPC) w/ Prime Contractor's Markup $ $46,768,250 $46,768,250 $46,768,250 $46,768,250 $46,768,250

Total Cash Expended (TCE) $ $44,541,840 $44,541,840 $44,541,840 $44,541,840 $44,541,840

Allow. for Funds During Constr. (AFDC) $ $10,439,143 $10,439,143 $10,439,143 $10,439,143 $10,439,143

Total Plant Investment (TPI) $ $54,980,983 $54,980,983 $54,980,983 $54,980,983 $54,980,983
      Preproduction Costs $ $1,940,976 $1,940,976 $1,940,976 $1,940,976 $1,940,976
Inventory Capital
      Initial Ammonia(60 days) $ $1,476,291 $1,476,291 $1,476,291 $1,476,291 $1,476,291
      Initial Catalyst $ $20,977,543 $20,977,543 $20,977,543 $20,977,543 $20,977,543

Total Capital Requirement (TCR) $ $79,375,793 $79,375,793 $79,375,793 $79,375,793 $79,375,793
$/kW $51 $51 $51 $51 $51

SCR O&M Costs Case1 Case2 Case3 Case4 Case5
Cost Basis (Year) 2007 2007 2007 2007 2007

Ammonia $/yr 8,980,769              8,980,769              8,980,769              8,980,769              8,980,769              
Catalyst Replacement $/yr 6,992,514              6,992,514              6,992,514              6,992,514              6,992,514              

Catalyst Disposal $/yr 7,170                     7,170                     7,170                     7,170                     7,170                     

Electricity $/yr 4,522,932              4,522,932              4,522,932              4,522,932              4,522,932              
High-dust SCR Steam $/yr 2,044,834              2,044,834              2,044,834              2,044,834              2,044,834              
Operating Labor $/yr 434,414                 434,414                 434,414                 434,414                 434,414                 
Maintenance $/yr 681,091                 681,091                 681,091                 681,091                 681,091                 
Total O&M Costs $/yr 23,663,725            23,663,725            23,663,725            23,663,725            23,663,725            

SNCR  - Preliminary Case1 Case2 Case3 Case4 Case5

Number of Wall Injectors integer 18 18 18 18 18
Number of Lances integer 0 0 0 0 0
Urea Injection Rate lb/hr 4779 4779 4779 4779 4779
Ammonia Injection Rate lb/hr 2722 2722 2722 2722 2722
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SNCR Capital Costs Case1 Case2 Case3 Case4 Case5
Cost Basis (Year) 2007 2007 2007 2007 2007

Urea Based SNCR Costs
Urea Storage & Handling $ $656,596 $656,596 $656,596 $656,596 $656,596
Urea Injection $ $379,885 $379,885 $379,885 $379,885 $379,885

Controls/Miscellaneous $ $342,876 $342,876 $342,876 $342,876 $342,876

Air Heater Modifications $ $2,558,492 $2,558,492 $2,558,492 $2,558,492 $2,558,492
Ammonia Based SNCR Costs
Ammonia Storage, Handling, Injection, Controls $ $0 $0 $0 $0 $0

Air Heater Modifications $ $0 $0 $0 $0 $0
      Total Direct Cost $ $3,937,848 $3,937,848 $3,937,848 $3,937,848 $3,937,848

Total Direct Cost with Retrofit Factor $ $3,937,848 $3,937,848 $3,937,848 $3,937,848 $3,937,848
      General Facilities $ $196,892 $196,892 $196,892 $196,892 $196,892
      Engineering Fees $ $393,785 $393,785 $393,785 $393,785 $393,785
      Contingency $ $787,570 $787,570 $787,570 $787,570 $787,570
Total Plant Cost (TPC) $ $5,316,095 $5,316,095 $5,316,095 $5,316,095 $5,316,095
Total Plant Cost (TPC) w/ Prime Contractor's Markup $ $5,475,578 $5,475,578 $5,475,578 $5,475,578 $5,475,578

Total Cash Expended (TCE) $ $5,214,912 $5,214,912 $5,214,912 $5,214,912 $5,214,912

Allow. for Funds During Constr. (AFDC) $ $1,222,204 $1,222,204 $1,222,204 $1,222,204 $1,222,204

Total Plant Investment (TPI) $ $6,437,116 $6,437,116 $6,437,116 $6,437,116 $6,437,116
      Preproduction Costs $ $890,615 $890,615 $890,615 $890,615 $890,615

      Inventory Capital $ $1,472,770 $1,472,770 $1,472,770 $1,472,770 $1,472,770

Total Capital Requirement (TCR) $ $8,800,500 $8,800,500 $8,800,500 $8,800,500 $8,800,500
$/kW $5.7 $5.7 $5.7 $5.7 $5.7

SNCR O&M Costs Case1 Case2 Case3 Case4 Case5
Cost Basis (Year) 2007 2007 2007 2007 2007

Operating and Supervisory Labor $/yr 98,550                   98,550                   98,550                   98,550                   98,550                   
Maintenance Labor and Materials $/yr 79,741                   79,741                   79,741                   79,741                   79,741                   

Reagent $/yr 8,959,350              8,959,350              8,959,350              8,959,350              8,959,350              

Electricity $/yr 7,548                     7,548                     7,548                     7,548                     7,548                     

Water  $/yr 4,825                     4,825                     4,825                     4,825                     4,825                     

Steam  (for steam atomization) $/yr -                         -                         -                         -                         -                         
Total O&M Costs $/yr 9,150,014              9,150,014              9,150,014              9,150,014              9,150,014              

Low NOX Burner Technology Capital Costs Case1 Case2 Case3 Case4 Case5

Cost Basis (Year) 2007 2007 2007 2007 2007

Total Capital Requirement with Retrofit (TCR) $ $3,357,164 $3,357,164 $3,357,164 $3,357,164 $3,357,164
$/kW $2.2 $2.2 $2.2 $2.2 $2.2

Low NOX Burner Technology O&M Costs Case1 Case2 Case3 Case4 Case5

Cost Basis (Year) 2007 2007 2007 2007 2007
Maintenance Labor $/yr 26,857                   26,857                   26,857                   26,857                   26,857                   
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Maintenance Materials $/yr 40,286                   40,286                   40,286                   40,286                   40,286                   
Control, Administration, Overhead $/yr 8,057                     8,057                     8,057                     8,057                     8,057                     
Total O&M Costs $/yr 75,200                   75,200                   75,200                   75,200                   75,200                   

Natural Gas Reburning - Preliminary Case1 Case2 Case3 Case4 Case5

Fraction of heat input as reburn fuel fraction 0.15 0.15 0.15 0.15 0.15

Bottom Ash Rate tons/yr 9496 9496 9496 9496 9496

Natural Gas Reburning Capital Costs Case1 Case2 Case3 Case4 Case5

Cost Basis (Year) 2007 2007 2007 2007 2007

Gas Pipeline from Fenceline to Boiler $ $4,413,563 $4,413,563 $4,413,563 $4,413,563 $4,413,563
Fuel Injectors, Overfire Air Ports and Associated Piping, Valves, Windbox and 
Control Dampers $ $11,260,318 $11,260,318 $11,260,318 $11,260,318 $11,260,318
      Total Direct Cost $ $15,673,881 $15,673,881 $15,673,881 $15,673,881 $15,673,881

Total Direct Cost with Retrofit Factor $ $15,673,881 $15,673,881 $15,673,881 $15,673,881 $15,673,881
      General Facilities $ $313,478 $313,478 $313,478 $313,478 $313,478
      Engineering Fees $ $1,567,388 $1,567,388 $1,567,388 $1,567,388 $1,567,388
      Contingency $ $3,134,776 $3,134,776 $3,134,776 $3,134,776 $3,134,776
Total Plant Cost (TPC) $ $20,689,523 $20,689,523 $20,689,523 $20,689,523 $20,689,523
Total Plant Cost (TPC) w/ Prime Contractor's Markup $ $21,310,209 $21,310,209 $21,310,209 $21,310,209 $21,310,209

Total Cash Expended (TCE) $ $20,295,733 $20,295,733 $20,295,733 $20,295,733 $20,295,733

Allow. for Funds During Constr. (AFDC) $ $4,756,652 $4,756,652 $4,756,652 $4,756,652 $4,756,652

Total Plant Investment (TPI) $ $25,052,385 $25,052,385 $25,052,385 $25,052,385 $25,052,385
      Preproduction Costs $ $525,513 $525,513 $525,513 $525,513 $525,513
      Inventory Capital $ $0 $0 $0 $0 $0

Total Capital Requirement (TCR) $ $25,577,898 $25,577,898 $25,577,898 $25,577,898 $25,577,898
$/kW $16.5 $16.5 $16.5 $16.5 $16.5

Natural Gas Reburning O&M Costs Case1 Case2 Case3 Case4 Case5
Cost Basis (Year) 2007 2007 2007 2007 2007

Electrical Consumption Savings $/yr (1,831,927)             (1,831,927)             (1,831,927)             (1,831,927)             (1,831,927)             

Maintenance $/yr 309,933                 309,933                 309,933                 309,933                 309,933                 

Waste Disposal Savings $/yr (16,353)                  (16,353)                  (16,353)                  (16,353)                  (16,353)                  

Natural Gas Consumption $/yr 5,461,411              5,461,411              5,461,411              5,461,411              5,461,411              
Total O&M Costs 3,923,063              3,923,063              3,923,063              3,923,063              3,923,063              
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LSFO Material Balance - Preliminary Case1 Case 2 Case 3 Case 4 Case 5

Flue Gas, Downstream of ID Fans
      Temperature °F 295 295 295 295 295
      Pressure in. H2O 10 10 10 10 10
      Flow Rate SCFM 3,381,542 3,381,542 3,381,542 3,381,542 3,381,542
      Flow Rate ACFM 5,987,466 5,987,466 5,987,466 5,987,466 5,987,466
      CO2 lb/hr 2,807,343 2,807,343 2,807,343 2,807,343 2,807,343
      N2 lb/hr 10,661,575 10,661,575 10,661,575 10,661,575 10,661,575
      SO2 lb/hr 26,658 26,658 26,658 26,658 26,658
      O2 lb/hr 852,311 852,311 852,311 852,311 852,311
      HCl lb/hr 1,029 1,029 1,029 1,029 1,029
      Other Gases lb/hr 6,261 6,261 6,261 6,261 6,261
      H2O lb/hr 1,133,965 1,133,965 1,133,965 1,133,965 1,133,965
      Fly Ash lb/hr 134 134 134 134 134
            Total (gas only) lb/hr 15,489,143 15,489,143 15,489,143 15,489,143 15,489,143

Flue Gas, to Absorber
      Temperature °F 295 295 295 295 295
      Pressure in. H2O 10 10 10 10 10
      Flow Rate SCFM 845,386 845,386 845,386 845,386 845,386
      Flow Rate ACFM 1,496,867 1,496,867 1,496,867 1,496,867 1,496,867
      CO2 lb/hr 701,836 701,836 701,836 701,836 701,836
      N2 lb/hr 2,665,394 2,665,394 2,665,394 2,665,394 2,665,394
      SO2 lb/hr 6,664 6,664 6,664 6,664 6,664
      O2 lb/hr 213,078 213,078 213,078 213,078 213,078
      HCl lb/hr 257 257 257 257 257
      Other Gases lb/hr 1,565 1,565 1,565 1,565 1,565
      H2O lb/hr 283,491 283,491 283,491 283,491 283,491
      Fly Ash lb/hr 34 34 34 34 34
            Total (gas only) lb/hr 3,872,286 3,872,286 3,872,286 3,872,286 3,872,286

Flue Gas, from Absorbers (total)
      Temperature °F 127 127 127 127 127
      Pressure in. H2O 4 4 4 4 4
      Flow Rate SCFM 922,570 922,570 922,570 922,570 922,570
      Flow Rate ACFM 1,293,274 1,293,274 1,293,274 1,293,274 1,293,274
      CO2 lb/hr 719,755 719,755 719,755 719,755 719,755
      N2 lb/hr 2,751,050 2,751,050 2,751,050 2,751,050 2,751,050
      SO2 lb/hr -19,194 -19,194 -19,194 -19,194 -19,194
      O2 lb/hr 232,451 232,451 232,451 232,451 232,451
      HCl lb/hr 0 0 0 0 0
      Other Gases lb/hr 1,565 1,565 1,565 1,565 1,565
      H2O lb/hr 437,017 437,017 437,017 437,017 437,017
      Fly Ash lb/hr 34 34 34 34 34
            Total (gas only) lb/hr 4,122,645 4,122,645 4,122,645 4,122,645 4,122,645
      Heat Capacities
            O2 Btu/lbmol°F 7.213 7.213 7.213 7.213 7.213
            CO2 Btu/lbmol°F 9.354 9.354 9.354 9.354 9.354
            N2 Btu/lbmol°F 6.999 6.999 6.999 6.999 6.999
            H2O Btu/lbmol°F 8.069 8.069 8.069 8.069 8.069
            NO Btu/lbmol°F 7.164 7.164 7.164 7.164 7.164
            SO2 Btu/lbmol°F 9.830 9.830 9.830 9.830 9.830
            HCl Btu/lbmol°F 6.951 6.951 6.951 6.951 6.951
            O2 Btu/lb°F 0.225 0.225 0.225 0.225 0.225
            CO2 Btu/lb°F 0.213 0.213 0.213 0.213 0.213
            N2 Btu/lb°F 0.250 0.250 0.250 0.250 0.250
            H2O Btu/lb°F 0.448 0.448 0.448 0.448 0.448
            NO Btu/lb°F 0.239 0.239 0.239 0.239 0.239
            SO2 Btu/lb°F 0.153 0.153 0.153 0.153 0.153
            HCl Btu/lb°F 0.191 0.191 0.191 0.191 0.191
            Reheated Gas Temperature: °C 66.7 66.7 66.7 66.7 66.7

K 339.7 339.7 339.7 339.7 339.7
            FGD Outlet Temperature: °C 52.8 52.8 52.8 52.8 52.8

K 325.8 325.8 325.8 325.8 325.8
      Total Btu/hr Btu/hr 27,143,119 27,143,119 27,143,119 27,143,119 27,143,119

Hot Reheat Air
      Temperature °F 440 440 440 440 440
      Pressure in. H2O 1 1 1 1 1
      Flow Rate SCFM 83,491 83,491 83,491 83,491 83,491
      Flow Rate ACFM 181,102 181,102 181,102 181,102 181,102
      N2 lb/hr 286,456 286,456 286,456 286,456 286,456
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      O2 lb/hr 86,388 86,388 86,388 86,388 86,388
      H2O lb/hr 4,911 4,911 4,911 4,911 4,911
            Total lb/hr 377,755 377,755 377,755 377,755 377,755
      Heat Capacities of Hot Reheat Air
            O2 Btu/lbmol°F 7.332 7.332 7.332 7.332 7.332
            N2 Btu/lbmol°F 7.113 7.113 7.113 7.113 7.113
            H2O Btu/lbmol°F 8.338 8.338 8.338 8.338 8.338
            O2 Btu/lb°F 0.229 0.229 0.229 0.229 0.229
            N2 Btu/lb°F 0.254 0.254 0.254 0.254 0.254
            H2O Btu/lb°F 0.463 0.463 0.463 0.463 0.463
            Heated Temperature: °C 226.7 226.7 226.7 226.7 226.7

K 499.7 499.7 499.7 499.7 499.7
            FGD Outlet Temperature: °C 66.7 66.7 66.7 66.7 66.7

K 339.7 339.7 339.7 339.7 339.7
      Heat Capacities of Inlet Reheat Air
            O2 Btu/lbmol°F 7.291 7.291 7.291 7.291 7.291
            N2 Btu/lbmol°F 7.074 7.074 7.074 7.074 7.074
            H2O Btu/lbmol°F 8.245 8.245 8.245 8.245 8.245
            O2 Btu/lb°F 0.228 0.228 0.228 0.228 0.228
            N2 Btu/lb°F 0.252 0.252 0.252 0.252 0.252
            H2O Btu/lb°F 0.458 0.458 0.458 0.458 0.458
            Heated Temperature: °C 226.7 226.7 226.7 226.7 226.7

K 499.7 499.7 499.7 499.7 499.7
            Inlet Air Temperature: °C 7.1 7.1 7.1 7.1 7.1

K 280.1 280.1 280.1 280.1 280.1
      Required Heat Btu/hr 37,255,816 37,255,816 37,255,816 37,255,816 37,255,816

Oxidation Air (total)
      Temperature °F 60 60 60 60 60
      Pressure in. H2O 0 0 0 0 0
      Flow Rate SCFM 24,959 24,959 24,959 24,959 24,959
      Flow Rate ACFM 31,377 31,377 31,377 31,377 31,377
      N2 lb/hr 85,656 85,656 85,656 85,656 85,656
      O2 lb/hr 25,832 25,832 25,832 25,832 25,832
      H2O lb/hr 1,449 1,449 1,449 1,449 1,449
            Total (gas only) lb/hr 112,937 112,937 112,937 112,937 112,937

Limestone to Ball Mill
      Temperature °F 44.7 44.7 44.7 44.7 44.7
      Wt.% Solids wt. % 100% 100% 100% 100% 100%
      Inerts lb/hr 2,092 2,092 2,092 2,092 2,092
      CaCO3 lb/hr 42,420 42,420 42,420 42,420 42,420
            Total lb/hr 44,512 44,512 44,512 44,512 44,512

Limestone Slurry to Limestone Slurry Tank
      Temperature °F 90 90 90 90 90
      Flow Rate GPM 158.8 158.8 158.8 158.8 158.8
      Wt.% Solids wt. % 40% 40% 40% 40% 40%
      Inerts lb/hr 2,092 2,092 2,092 2,092 2,092
      CaCO3 lb/hr 42,420 42,420 42,420 42,420 42,420
      H2O lb/hr 66,768 66,768 66,768 66,768 66,768
            Total lb/hr 111,279 111,279 111,279 111,279 111,279

Limestone Slurry to Reaction Mix Tank (total)
      Temperature °F 68 68 68 68 68
      Flow Rate GPM 370.6 370.6 370.6 370.6 370.6
      Wt.% Solids wt. % 20% 20% 20% 20% 20%
      Inerts lb/hr 2,092 2,092 2,092 2,092 2,092
      CaCO3 lb/hr 42,420 42,420 42,420 42,420 42,420
      H2O lb/hr 178,047 178,047 178,047 178,047 178,047
            Total lb/hr 222,559 222,559 222,559 222,559 222,559

Slurry to Absorber
      Temperature °F 126 126 126 126 126
      Flow Rate GPM 159,232 159,232 159,232 159,232 159,232
      Wt.% Solids wt. % 15% 15% 15% 15% 15%
      CaSO3*1/2H2O lb/hr 0 0 0 0 0
      CaSO4*2H2O lb/hr 12,949,855 12,949,855 12,949,855 12,949,855 12,949,855
      Inerts lb/hr 389,838 389,838 389,838 389,838 389,838
      CaCl2 lb/hr 291,884 291,884 291,884 291,884 291,884
      CaCO3 lb/hr 113,192 113,192 113,192 113,192 113,192
      H2O lb/hr 77,887,018 77,887,018 77,887,018 77,887,018 77,887,018
            Total lb/hr 91,631,786 91,631,786 91,631,786 91,631,786 91,631,786
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Slurry from Rxn Tank to Thickener
      Temperature °F 126 126 126 126 126
      Flow Rate GPM 854.5 854.5 854.5 854.5 854.5
      Wt.% Solids wt. % 15% 15% 15% 15% 15%
      CaSO3*1/2H2O lb/hr 0 0 0 0 0
      CaSO4*2H2O lb/hr 69,495 69,495 69,495 69,495 69,495
      Inerts lb/hr 2,092 2,092 2,092 2,092 2,092
      CaCl2 lb/hr 1,566 1,566 1,566 1,566 1,566
      CaCO3 lb/hr 607 607 607 607 607
      H2O lb/hr 417,978 417,978 417,978 417,978 417,978
            Total lb/hr 491,739 491,739 491,739 491,739 491,739

LSFO Equipment Capital Costs Case1 Case 2 Case 3 Case 4 Case 5
Cost Basis (Year) 2007 2007 2007 2007 2007

Sizing Criteria
Reagent Feed System $ kpph Reag. $11,671,538 $11,671,538 $11,671,538 $11,671,538 $11,671,538
      Ball Mill & Hydroclone System $ TPH Reag. $2,959,801 $2,959,801 $2,959,801 $2,959,801 $2,959,801
      DBA Acid Tank (pump, heater, agitator) $ gpm DBA $0 $0 $0 $0 $0
SO2 Removal System $ kpph SO2 $3,391,879 $3,391,879 $3,391,879 $3,391,879 $3,391,879
      Absorber Tower $ kACFM $70,891,091 $70,891,091 $70,891,091 $70,891,091 $70,891,091
      Spray Pumps $ slurry gpm $2,493,701 $2,493,701 $2,493,701 $2,493,701 $2,493,701
Flue Gas Handling System $ * $10,004,966 $10,004,966 $10,004,966 $10,004,966 $10,004,966
      ID Fans $ ACFM $9,979,988 $9,979,988 $9,979,988 $9,979,988 $9,979,988
Waste / Byproduct Handling System $ kpph SO2 $1,792,077 $1,792,077 $1,792,077 $1,792,077 $1,792,077
      Thickener System $ TPH solids $558,461 $558,461 $558,461 $558,461 $558,461
Support Equipment $ MW $3,524,890 $3,524,890 $3,524,890 $3,524,890 $3,524,890
      Chimney $ ACFM $5,514,686 $5,514,686 $5,514,686 $5,514,686 $5,514,686

TOTAL $ $122,783,079 $122,783,079 $122,783,079 $122,783,079 $122,783,079
*  Based on flue gas flow and reheat temperature.

Capital Costs with Retrofit Factors
Reagent Feed System $ $11,671,538 $11,671,538 $11,671,538 $11,671,538 $11,671,538
      Ball Mill & Hydroclone System $ $2,959,801 $2,959,801 $2,959,801 $2,959,801 $2,959,801
      DBA Acid Tank (pump, heater, agitator) $ $0 $0 $0 $0 $0
SO2 Removal System $ $3,391,879 $3,391,879 $3,391,879 $3,391,879 $3,391,879
      Absorber Tower $ $70,891,091 $70,891,091 $70,891,091 $70,891,091 $70,891,091
      Spray Pumps $ $2,493,701 $2,493,701 $2,493,701 $2,493,701 $2,493,701
Flue Gas Handling System $ $10,004,966 $10,004,966 $10,004,966 $10,004,966 $10,004,966
      ID Fans $ $9,979,988 $9,979,988 $9,979,988 $9,979,988 $9,979,988
Waste / Byproduct Handling System $ $1,792,077 $1,792,077 $1,792,077 $1,792,077 $1,792,077
      Thickener System $ $558,461 $558,461 $558,461 $558,461 $558,461
Support Equipment $ $3,524,890 $3,524,890 $3,524,890 $3,524,890 $3,524,890
      Chimney $ $5,514,686 $5,514,686 $5,514,686 $5,514,686 $5,514,686

TOTAL $ $122,783,079 $122,783,079 $122,783,079 $122,783,079 $122,783,079

General Facilities
Reagent Feed System $ $1,167,154 $1,167,154 $1,167,154 $1,167,154 $1,167,154
      Ball Mill & Hydroclone System $ $295,980 $295,980 $295,980 $295,980 $295,980
      DBA Acid Tank (pump, heater, agitator) $ $0 $0 $0 $0 $0
SO2 Removal System $ $339,188 $339,188 $339,188 $339,188 $339,188
      Absorber Tower $ $7,089,109 $7,089,109 $7,089,109 $7,089,109 $7,089,109
      Spray Pumps $ $249,370 $249,370 $249,370 $249,370 $249,370
Flue Gas Handling System $ $1,000,497 $1,000,497 $1,000,497 $1,000,497 $1,000,497
      ID Fans $ $997,999 $997,999 $997,999 $997,999 $997,999
Waste / Byproduct Handling System $ $179,208 $179,208 $179,208 $179,208 $179,208
      Thickener System $ $55,846 $55,846 $55,846 $55,846 $55,846
Support Equipment $ $352,489 $352,489 $352,489 $352,489 $352,489
      Chimney $ $551,469 $551,469 $551,469 $551,469 $551,469

TOTAL $ $12,278,308 $12,278,308 $12,278,308 $12,278,308 $12,278,308

Engineering Fees
Reagent Feed System $ $1,167,154 $1,167,154 $1,167,154 $1,167,154 $1,167,154
      Ball Mill & Hydroclone System $ $295,980 $295,980 $295,980 $295,980 $295,980
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      DBA Acid Tank (pump, heater, agitator) $ $0 $0 $0 $0 $0
SO2 Removal System $ $339,188 $339,188 $339,188 $339,188 $339,188
      Absorber Tower $ $7,089,109 $7,089,109 $7,089,109 $7,089,109 $7,089,109
      Spray Pumps $ $249,370 $249,370 $249,370 $249,370 $249,370
Flue Gas Handling System $ $1,000,497 $1,000,497 $1,000,497 $1,000,497 $1,000,497
      ID Fans $ $997,999 $997,999 $997,999 $997,999 $997,999
Waste / Byproduct Handling System $ $179,208 $179,208 $179,208 $179,208 $179,208
      Thickener System $ $55,846 $55,846 $55,846 $55,846 $55,846
Support Equipment $ $352,489 $352,489 $352,489 $352,489 $352,489
      Chimney $ $551,469 $551,469 $551,469 $551,469 $551,469

TOTAL $ $12,278,308 $12,278,308 $12,278,308 $12,278,308 $12,278,308

Contingency
Reagent Feed System $ $2,334,308 $2,334,308 $2,334,308 $2,334,308 $2,334,308
      Ball Mill & Hydroclone System $ $591,960 $591,960 $591,960 $591,960 $591,960
      DBA Acid Tank (pump, heater, agitator) $ $0 $0 $0 $0 $0
SO2 Removal System $ $678,376 $678,376 $678,376 $678,376 $678,376
      Absorber Tower $ $14,178,218 $14,178,218 $14,178,218 $14,178,218 $14,178,218
      Spray Pumps $ $498,740 $498,740 $498,740 $498,740 $498,740
Flue Gas Handling System $ $2,000,993 $2,000,993 $2,000,993 $2,000,993 $2,000,993
      ID Fans $ $1,995,998 $1,995,998 $1,995,998 $1,995,998 $1,995,998
Waste / Byproduct Handling System $ $358,415 $358,415 $358,415 $358,415 $358,415
      Thickener System $ $111,692 $111,692 $111,692 $111,692 $111,692
Support Equipment $ $704,978 $704,978 $704,978 $704,978 $704,978
      Chimney $ $1,102,937 $1,102,937 $1,102,937 $1,102,937 $1,102,937

TOTAL $ $24,556,616 $24,556,616 $24,556,616 $24,556,616 $24,556,616

Total Plant Cost (TPC) $ $171,896,310 $171,896,310 $171,896,310 $171,896,310 $171,896,310
Total Plant Cost (TPC) w/ Prime Contractor's Markup $ $177,053,199 $177,053,199 $177,053,199 $177,053,199 $177,053,199
Total Cash Expended (TCE) $ $168,624,554 $168,624,554 $168,624,554 $168,624,554 $168,624,554

Allow. for Funds During Constr. (AFDC) $ $39,520,051 $39,520,051 $39,520,051 $39,520,051 $39,520,051

Total Plant Investment (TPI) $ $208,144,605 $208,144,605 $208,144,605 $208,144,605 $208,144,605

      Preproduction Costs $ $8,522,365 $8,522,365 $8,522,365 $8,522,365 $8,522,365
      Inventory Capital $ $656,993 $656,993 $656,993 $656,993 $656,993

Total Capital Requirement (TCR) $ $217,323,962 $217,323,962 $217,323,962 $217,323,962 $217,323,962
$/kW $140 $140 $140 $140 $140

Maintenance Cost by Area Case1 Case 2 Case 3 Case 4 Case 5

TPC w/o Retrofit Factor
Reagent Feed System $ $16,807,015 $16,807,015 $16,807,015 $16,807,015 $16,807,015
      Ball Mill & Hydroclone System $ $4,262,113 $4,262,113 $4,262,113 $4,262,113 $4,262,113
      DBA Acid Tank (pump, heater, agitator) $ $0 $0 $0 $0 $0
SO2 Removal System $ $4,884,306 $4,884,306 $4,884,306 $4,884,306 $4,884,306
      Absorber Tower $ $102,083,171 $102,083,171 $102,083,171 $102,083,171 $102,083,171
      Spray Pumps $ $3,590,930 $3,590,930 $3,590,930 $3,590,930 $3,590,930
Flue Gas Handling System $ $14,407,151 $14,407,151 $14,407,151 $14,407,151 $14,407,151
      ID Fans $ $14,371,183 $14,371,183 $14,371,183 $14,371,183 $14,371,183
Waste / Byproduct Handling System $ $2,580,591 $2,580,591 $2,580,591 $2,580,591 $2,580,591
      Thickener System $ $804,183 $804,183 $804,183 $804,183 $804,183
Support Equipment $ $5,075,842 $5,075,842 $5,075,842 $5,075,842 $5,075,842
      Chimney $ $7,941,147 $7,941,147 $7,941,147 $7,941,147 $7,941,147

TOTAL $ $176,807,633 $176,807,633 $176,807,633 $176,807,633 $176,807,633

First Year Maintenance Costs
Reagent Feed System $ $840,351 $840,351 $840,351 $840,351 $840,351
      Ball Mill & Hydroclone System $ $213,106 $213,106 $213,106 $213,106 $213,106
      DBA Acid Tank (pump, heater, agitator) $ $0 $0 $0 $0 $0
SO2 Removal System $ $244,215 $244,215 $244,215 $244,215 $244,215
      Absorber Tower $ $5,104,159 $5,104,159 $5,104,159 $5,104,159 $5,104,159
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      Spray Pumps $ $179,546 $179,546 $179,546 $179,546 $179,546
Flue Gas Handling System $ $720,358 $720,358 $720,358 $720,358 $720,358
      ID Fans $ $718,559 $718,559 $718,559 $718,559 $718,559
Waste / Byproduct Handling System $ $129,030 $129,030 $129,030 $129,030 $129,030
      Thickener System $ $40,209 $40,209 $40,209 $40,209 $40,209
Support Equipment $ $253,792 $253,792 $253,792 $253,792 $253,792
      Chimney $ $397,057 $397,057 $397,057 $397,057 $397,057

TOTAL $ $8,840,382 $8,840,382 $8,840,382 $8,840,382 $8,840,382

LSFO O&M Data and Costs Case1 Case 2 Case 3 Case 4 Case 5
Cost Basis (Year) 2007 2007 2007 2007 2007

Parameters
      Reagent Required lbs/hr 44,512 44,512 44,512 44,512 44,512

lbs/MMBtu 3.320 3.320 3.320 3.320 3.320
      DBA Required lbs/hr 0.0 0.0 0.0 0.0 0.0
      Percent SO2 Removal % 97% 97% 97% 97% 97%
      FGD Sludge to Disposal lbs/hr, dry 73,761 73,761 73,761 73,761 73,761
      Steam to FGD System lbs/hr 43,567 43,567 43,567 43,567 43,567
      Total FGD Power Consumption kW 31,000 31,000 31,000 31,000 31,000
      FGD Byproduct lbs/hr 0 0 0 0 0

Fixed O&M Costs
      Number of Operators 61 61 61 61 61
          (40 hrs/week)
      Operating Labor Cost  ** $/yr $5,667,317 $5,667,317 $5,667,317 $5,667,317 $5,667,317
      Maint. Labor & Matls. Cost $/yr $8,840,382 $8,840,382 $8,840,382 $8,840,382 $8,840,382
      Admin. & Support Labor $/yr $2,761,041 $2,761,041 $2,761,041 $2,761,041 $2,761,041
          TOTAL $/yr $17,268,739 $17,268,739 $17,268,739 $17,268,739 $17,268,739

Variable Operating Costs  **
      Reagent Costs $/yr $3,996,706 $3,996,706 $3,996,706 $3,996,706 $3,996,706
      DBA Costs $/yr $0 $0 $0 $0 $0
      Disposal Costs $/yr $4,306,554 $4,306,554 $4,306,554 $4,306,554 $4,306,554
      Credit for Byproduct $/yr $0 $0 $0 $0 $0
      Steam Costs $/yr $5,831,554 $5,831,554 $5,831,554 $5,831,554 $5,831,554
      Power Costs $/yr $20,910,120 $20,910,120 $20,910,120 $20,910,120 $20,910,120
          TOTAL $/yr $35,044,934 $35,044,934 $35,044,934 $35,044,934 $35,044,934

**  These costs assume inputs are in current dollars (no escalation included).

Intermediate Material Balance Calcs. Case1 Case 2 Case 3 Case 4 Case 5

Sulfite Reaction
      SO2 lbmole/hr 403.64 403.64 403.64 403.64 403.64
      CaCO3 lbmole/hr 403.64 403.64 403.64 403.64 403.64
      H2O lbmole/hr 201.82 201.82 201.82 201.82 201.82
      CaSO3*1/2H2O lbmole/hr 403.64 403.64 403.64 403.64 403.64
      CO2 lbmole/hr 403.64 403.64 403.64 403.64 403.64
      SO2 lb/hr 25,858 25,858 25,858 25,858 25,858
      CaCO3 lb/hr 40,400 40,400 40,400 40,400 40,400
      H2O lb/hr 3,636 3,636 3,636 3,636 3,636
      CaSO3*1/2H2O lb/hr 52,130 52,130 52,130 52,130 52,130
      CO2 lb/hr 17,764 17,764 17,764 17,764 17,764

Sulfate Reaction
      CaSO3*1/2H2O lbmole/hr 403.64 403.64 403.64 403.64 403.64
      O2 lbmole/hr 201.82 201.82 201.82 201.82 201.82
      H2O lbmole/hr 605.45 605.45 605.45 605.45 605.45
      CaSO4*2H2O lbmole/hr 403.64 403.64 403.64 403.64 403.64
      CaSO3*1/2H2O lb/hr 52,130 52,130 52,130 52,130 52,130
      O2 lb/hr 6,458 6,458 6,458 6,458 6,458
      H2O lb/hr 10,907 10,907 10,907 10,907 10,907
      CaSO4*2H2O lb/hr 69,495 69,495 69,495 69,495 69,495
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Water in Absorber
      Mole Fraction H2O in Absorber % 0.1706 0.1706 0.1706 0.1706 0.1706
      Moles H2O in Absorber lbmole 24,254.50 24,254.50 24,254.50 24,254.50 24,254.50

DBA Feed Calculations
      SO2 Removed lbs/hr 25,858 25,858 25,858 25,858 25,858
      DBA Added lbs/hr 0.00 0.00 0.00 0.00 0.00
      DBA Added GPM 0.00 0.00 0.00 0.00 0.00
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LSD Material Balance - Preliminary Case1 Case 2 Case 3 Case 4 Case 5

Flue Gas, Downstream of Air Heater
      Temperature °F 300 300 300 300 300
      Pressure in. H2O -12 -12 -12 -12 -12
      Flow Rate SCFM 3,381,542 3,381,542 3,381,542 3,381,542 3,381,542
      Flow Rate ACFM 6,452,057 6,452,057 6,452,057 6,452,057 6,452,057
      CO2 lb/hr 2,807,343 2,807,343 2,807,343 2,807,343 2,807,343
      N2 lb/hr 10,661,575 10,661,575 10,661,575 10,661,575 10,661,575
      SO2 lb/hr 26,658 26,658 26,658 26,658 26,658
      O2 lb/hr 852,311 852,311 852,311 852,311 852,311
      HCl lb/hr 1,029 1,029 1,029 1,029 1,029
      Other Gases lb/hr 6,261 6,261 6,261 6,261 6,261
      H2O lb/hr 1,133,965 1,133,965 1,133,965 1,133,965 1,133,965
      Fly Ash lb/hr 176,532 176,532 176,532 176,532 176,532
            Total (gas only) lb/hr 15,489,143 15,489,143 15,489,143 15,489,143 15,489,143

Flue Gas, to Spray Dryer
      Temperature °F 300 300 300 300 300
      Pressure in. H2O -12 -12 -12 -12 -12
      Flow Rate SCFM 563,590 563,590 563,590 563,590 563,590
      Flow Rate ACFM 1,075,343 1,075,343 1,075,343 1,075,343 1,075,343
      CO2 lb/hr 467,891 467,891 467,891 467,891 467,891
      N2 lb/hr 1,776,929 1,776,929 1,776,929 1,776,929 1,776,929
      SO2 lb/hr 4,443 4,443 4,443 4,443 4,443
      O2 lb/hr 142,052 142,052 142,052 142,052 142,052
      HCl lb/hr 172 172 172 172 172
      Other Gases lb/hr 1,044 1,044 1,044 1,044 1,044
      H2O lb/hr 188,994 188,994 188,994 188,994 188,994
      Fly Ash lb/hr 29,422 29,422 29,422 29,422 29,422
            Total (gas only) lb/hr 2,581,524 2,581,524 2,581,524 2,581,524 2,581,524

Flue Gas, from Spray Dryers (total)
      Temperature °F 147 147 147 147 147
      Pressure in. H2O -17 -17 -17 -17 -17
      Flow Rate SCFM 3,631,090 3,631,090 3,631,090 3,631,090 3,631,090
      Flow Rate ACFM 5,623,554 5,623,554 5,623,554 5,623,554 5,623,554
      CO2 lb/hr 2,807,343 2,807,343 2,807,343 2,807,343 2,807,343
      N2 lb/hr 10,661,575 10,661,575 10,661,575 10,661,575 10,661,575
      SO2 lb/hr 6,291 6,291 6,291 6,291 6,291
      O2 lb/hr 851,039 851,039 851,039 851,039 851,039
      HCl lb/hr 0 0 0 0 0
      Other Gases lb/hr 6,261 6,261 6,261 6,261 6,261
      H2O lb/hr 1,850,147 1,850,147 1,850,147 1,850,147 1,850,147
      Fly Ash lb/hr 478,789 478,789 478,789 478,789 478,789
            Total (gas only) lb/hr 16,182,658 16,182,658 16,182,658 16,182,658 16,182,658

Flue Gas Downstream of Particulate Control Device
      Temperature °F 147 147 147 147 147
      Pressure in. H2O -23 -23 -23 -20 -20
      Flow Rate SCFM 3,627,119 3,627,119 3,627,119 3,627,119 3,627,119
      Flow Rate ACFM 5,729,365 5,729,365 5,729,365 5,672,832 5,672,832
      CO2 lb/hr 2,807,343 2,807,343 2,807,343 2,807,343 2,807,343
      N2 lb/hr 10,661,575 10,661,575 10,661,575 10,661,575 10,661,575
      SO2 lb/hr 1,200 1,200 1,200 1,200 1,200
      O2 lb/hr 850,721 850,721 850,721 850,721 850,721
      HCl lb/hr 0 0 0 0 0
      Other Gases lb/hr 6,261 6,261 6,261 6,261 6,261
      H2O lb/hr 1,840,451 1,840,451 1,840,451 1,840,451 1,840,451
      Fly Ash lb/hr 134 134 134 134 134
            Total (gas only) lb/hr 16,167,552 16,167,552 16,167,552 16,167,552 16,167,552

Flue Gas Downstream of ID Fans
      Temperature °F 152 152 152 152 152
      Pressure in. H2O 1 1 1 1 1
      Flow Rate SCFM 3,627,119 3,627,119 3,627,119 3,627,119 3,627,119
      Flow Rate ACFM 5,350,031 5,350,031 5,350,031 5,350,031 5,350,031
      CO2 lb/hr 2,807,343 2,807,343 2,807,343 2,807,343 2,807,343
      N2 lb/hr 10,661,575 10,661,575 10,661,575 10,661,575 10,661,575
      SO2 lb/hr 1,200 1,200 1,200 1,200 1,200
      O2 lb/hr 850,721 850,721 850,721 850,721 850,721
      HCl lb/hr 0 0 0 0 0
      Other Gases lb/hr 6,261 6,261 6,261 6,261 6,261
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      H2O lb/hr 1,840,451 1,840,451 1,840,451 1,840,451 1,840,451
      Fly Ash lb/hr 134 134 134 134 134
            Total (gas only) lb/hr 16,167,552 16,167,552 16,167,552 16,167,552 16,167,552

Lime to Ball Mill
      Temperature °F 60 60 60 60 60
      Wt.% Solids wt. % 100% 100% 100% 100% 100%
      Inerts lb/hr 2,712 2,712 2,712 2,712 2,712
      CaO lb/hr 24,412 24,412 24,412 24,412 24,412
            Total lb/hr 27,124 27,124 27,124 27,124 27,124

Water to Ball Mill
      Temperature °F 60 60 60 60 60
      Flow Rate GPM 179 179 179 179 179
      Wt.% Solids wt. % 0% 0% 0% 0% 0%
      H2O lb/hr 89,431 89,431 89,431 89,431 89,431
            Total lb/hr 89,431 89,431 89,431 89,431 89,431

Lime Slurry to Head Tanks (Total)
      Temperature °F 110 110 110 110 110
      Flow Rate GPM 179 179 179 179 179
      Wt.% Solids wt. % 30% 30% 30% 30% 30%
      Ca(OH)2 lb/hr 32,254 32,254 32,254 32,254 32,254
      Inerts lb/hr 2,712 2,712 2,712 2,712 2,712
      H2O lb/hr 81,589 81,589 81,589 81,589 81,589
            Total lb/hr 116,555 116,555 116,555 116,555 116,555

Lime Slurry from Head Tank
      Temperature °F 110 110 110 110 110
      Flow Rate GPM 242 242 242 242 242
      Wt.% Solids wt. % 36% 36% 36% 36% 36%
      CaSO3*1/2H2O lb/hr 7,928 7,928 7,928 7,928 7,928
      CaSO4*2H2O lb/hr 3,523 3,523 3,523 3,523 3,523
      Flyash / Inerts lb/hr 38,102 38,102 38,102 38,102 38,102
      Ca(OH)2 lb/hr 5,854 5,854 5,854 5,854 5,854
      CaCl2 lb/hr 3,204 3,204 3,204 3,204 3,204
      H2O lb/hr 105,675 105,675 105,675 105,675 105,675
            Total lb/hr 164,287 164,287 164,287 164,287 164,287

Lime Slurry to Atomizer
      Temperature °F 104 104 104 104 104
      Flow Rate GPM 269 269 269 269 269
      Wt.% Solids wt. % 33% 33% 33% 33% 33%
      CaSO3*1/2H2O lb/hr 7,928 7,928 7,928 7,928 7,928
      CaSO4*2H2O lb/hr 3,523 3,523 3,523 3,523 3,523
      Flyash / Inerts lb/hr 38,102 38,102 38,102 38,102 38,102
      Ca(OH)2 lb/hr 5,854 5,854 5,854 5,854 5,854
      CaCl2 lb/hr 3,204 3,204 3,204 3,204 3,204
      H2O lb/hr 120,245 120,245 120,245 120,245 120,245
            Total lb/hr 178,857 178,857 178,857 178,857 178,857

Solids from Spray Dryers (Total)
      Temperature °F 150 150 150 150 150
      Wt.% Solids wt. % 98% 98% 98% 98% 98%
      CaSO3*1/2H2O lb/hr 7,836 7,836 7,836 7,836 7,836
      CaSO4*2H2O lb/hr 3,482 3,482 3,482 3,482 3,482
      Flyash / Inerts lb/hr 39,261 39,261 39,261 39,261 39,261
      Ca(OH)2 lb/hr 1,052 1,052 1,052 1,052 1,052
      CaCl2 lb/hr 1,566 1,566 1,566 1,566 1,566
      H2O lb/hr 1,086 1,086 1,086 1,086 1,086
            Total lb/hr 54,284 54,284 54,284 54,284 54,284

Baghouse/ESP Solids to Recycle
      Particulate Removal Efficiency % 99.97% 99.97% 99.97% 99.97% 99.97%
      Temperature °F 150 150 150 150 150
      Wt.% Solids wt. % 98% 98% 98% 98% 98%
      CaSO3*1/2H2O lb/hr 39,733 39,733 39,733 39,733 39,733
      CaSO4*2H2O lb/hr 17,656 17,656 17,656 17,656 17,656
      Flyash / Inerts lb/hr 186,639 186,639 186,639 186,639 186,639
      Ca(OH)2 lb/hr 1,819 1,819 1,819 1,819 1,819
      CaCl2 lb/hr 17,656 17,656 17,656 17,656 17,656
      H2O lb/hr 5,017 5,017 5,017 5,017 5,017
            Total lb/hr 250,865 250,865 250,865 250,865 250,865
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Recycle Solids to Slurry Tank
      Temperature °F 150 150 150 150 150
      Wt.% Solids wt. % 98% 98% 98% 98% 98%
      CaSO3*1/2H2O lb/hr 47,570 47,570 47,570 47,570 47,570
      CaSO4*2H2O lb/hr 21,139 21,139 21,139 21,139 21,139
      Flyash / Inerts lb/hr 225,900 225,900 225,900 225,900 225,900
      Ca(OH)2 lb/hr 2,871 2,871 2,871 2,871 2,871
      CaCl2 lb/hr 19,223 19,223 19,223 19,223 19,223
      H2O lb/hr 6,103 6,103 6,103 6,103 6,103
            Total lb/hr 322,806 322,806 322,806 322,806 322,806

Blowdown Water to Recycle Solids Tank
      Temperature °F 60 60 60 60 60
      Flow Rate GPM 1,092 1,092 1,092 1,092 1,092
      Wt.% Solids wt. % 0% 0% 0% 0% 0%
      H2O lb/hr 546,360 546,360 546,360 546,360 546,360
            Total lb/hr 546,360 546,360 546,360 546,360 546,360

Recycle Slurry to Head Tanks (Total)
      Temperature °F 110 110 110 110 110
      Flow Rate GPM 1,287 1,287 1,287 1,287 1,287
      Wt.% Solids wt. % 35% 35% 35% 35% 35%
      CaSO3*1/2H2O lb/hr 47,570 47,570 47,570 47,570 47,570
      CaSO4*2H2O lb/hr 21,139 21,139 21,139 21,139 21,139
      Flyash / Inerts lb/hr 225,900 225,900 225,900 225,900 225,900
      Ca(OH)2 lb/hr 2,871 2,871 2,871 2,871 2,871
      CaCl2 lb/hr 19,223 19,223 19,223 19,223 19,223
      H2O lb/hr 552,463 552,463 552,463 552,463 552,463
            Total lb/hr 869,165 869,165 869,165 869,165 869,165

Dry Solids
      Temperature °F 100 100 100 100 100
      Wt.% Solids wt. % 98% 98% 98% 98% 98%
      CaSO3*1/2H2O lb/hr 38,471 38,471 38,471 38,471 38,471
      CaSO4*2H2O lb/hr 17,095 17,095 17,095 17,095 17,095
      Flyash / Inerts lb/hr 179,143 179,143 179,143 179,143 179,143
      Ca(OH)2 lb/hr 1,761 1,761 1,761 1,761 1,761
      CaCl2 lb/hr 3,133 3,133 3,133 3,133 3,133
      H2O lb/hr 4,858 4,858 4,858 4,858 4,858
            Total lb/hr 244,460 244,460 244,460 244,460 244,460

Solids to Landfill
      Temperature °F 100 100 100 100 100
      Wt.% Solids wt. % 80% 80% 80% 80% 80%
      CaSO3*1/2H2O lb/hr 38,471 38,471 38,471 38,471 38,471
      CaSO4*2H2O lb/hr 17,095 17,095 17,095 17,095 17,095
      Flyash / Inerts lb/hr 179,143 179,143 179,143 179,143 179,143
      Ca(OH)2 lb/hr 1,761 1,761 1,761 1,761 1,761
      CaCl2 lb/hr 3,133 3,133 3,133 3,133 3,133
      H2O lb/hr 59,901 59,901 59,901 59,901 59,901
            Total lb/hr 299,503 299,503 299,503 299,503 299,503

LSD Equipment Capital Costs Case1 Case 2 Case 3 Case 4 Case 5
Cost Basis (Year) 2007 2007 2007 2007 2007

Sizing Criteria
Reagent Feed System $ * $10,934,974 $10,934,974 $10,934,974 $10,934,974 $10,934,974
SO2 Removal System $ Wt. % S $2,667,614 $2,667,614 $2,667,614 $2,667,614 $2,667,614
      Spray Dryers $ kACFM $67,103,518 $67,103,518 $67,103,518 $67,103,518 $67,103,518
Flue Gas Handling System $ kACFM $15,613,615 $15,613,615 $15,613,615 $15,611,803 $15,611,803
      ID Fans $ ACFM $6,780,651 $6,780,651 $6,780,651 $6,734,803 $6,734,803
Waste / Byproduct Handling System $ kpph SO2 $1,431,511 $1,431,511 $1,431,511 $1,431,511 $1,431,511
Support Equipment $ MW $3,293,000 $3,293,000 $3,293,000 $3,293,000 $3,293,000
      Chimney $ ACFM $8,859,831 $8,859,831 $8,859,831 $8,859,831 $8,859,831

TOTAL $ $116,684,714 $116,684,714 $116,684,714 $116,637,053 $116,637,053
*  Based on lbs/hr of lime feed and GPM of lime slurry.

Capital Costs with Retrofit Factors
Reagent Feed System $ $10,934,974 $10,934,974 $10,934,974 $10,934,974 $10,934,974
SO2 Removal System $ $2,667,614 $2,667,614 $2,667,614 $2,667,614 $2,667,614
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      Spray Dryers $ $67,103,518 $67,103,518 $67,103,518 $67,103,518 $67,103,518
Flue Gas Handling System $ $15,613,615 $15,613,615 $15,613,615 $15,611,803 $15,611,803
      ID Fans $ $6,780,651 $6,780,651 $6,780,651 $6,734,803 $6,734,803
Waste / Byproduct Handling System $ $1,431,511 $1,431,511 $1,431,511 $1,431,511 $1,431,511
Support Equipment $ $3,293,000 $3,293,000 $3,293,000 $3,293,000 $3,293,000
      Chimney $ $8,859,831 $8,859,831 $8,859,831 $8,859,831 $8,859,831

TOTAL $ $116,684,714 $116,684,714 $116,684,714 $116,637,053 $116,637,053

General Facilities
Reagent Feed System $ $1,093,497 $1,093,497 $1,093,497 $1,093,497 $1,093,497
SO2 Removal System $ $266,761 $266,761 $266,761 $266,761 $266,761
      Spray Dryers $ $6,710,352 $6,710,352 $6,710,352 $6,710,352 $6,710,352
Flue Gas Handling System $ $1,561,361 $1,561,361 $1,561,361 $1,561,180 $1,561,180
      ID Fans $ $678,065 $678,065 $678,065 $673,480 $673,480
Waste / Byproduct Handling System $ $143,151 $143,151 $143,151 $143,151 $143,151
Support Equipment $ $329,300 $329,300 $329,300 $329,300 $329,300
      Chimney $ $885,983 $885,983 $885,983 $885,983 $885,983

TOTAL $ $11,668,471 $11,668,471 $11,668,471 $11,663,705 $11,663,705

Engineering Fees
Reagent Feed System $ $1,093,497 $1,093,497 $1,093,497 $1,093,497 $1,093,497
SO2 Removal System $ $266,761 $266,761 $266,761 $266,761 $266,761
      Spray Dryers $ $6,710,352 $6,710,352 $6,710,352 $6,710,352 $6,710,352
Flue Gas Handling System $ $1,561,361 $1,561,361 $1,561,361 $1,561,180 $1,561,180
      ID Fans $ $678,065 $678,065 $678,065 $673,480 $673,480
Waste / Byproduct Handling System $ $143,151 $143,151 $143,151 $143,151 $143,151
Support Equipment $ $329,300 $329,300 $329,300 $329,300 $329,300
      Chimney $ $885,983 $885,983 $885,983 $885,983 $885,983

TOTAL $ $11,668,471 $11,668,471 $11,668,471 $11,663,705 $11,663,705

Contingency
Reagent Feed System $ $2,186,995 $2,186,995 $2,186,995 $2,186,995 $2,186,995
SO2 Removal System $ $533,523 $533,523 $533,523 $533,523 $533,523
      Spray Dryers $ $13,420,704 $13,420,704 $13,420,704 $13,420,704 $13,420,704
Flue Gas Handling System $ $3,122,723 $3,122,723 $3,122,723 $3,122,361 $3,122,361
      ID Fans $ $1,356,130 $1,356,130 $1,356,130 $1,346,961 $1,346,961
Waste / Byproduct Handling System $ $286,302 $286,302 $286,302 $286,302 $286,302
Support Equipment $ $658,600 $658,600 $658,600 $658,600 $658,600
      Chimney $ $1,771,966 $1,771,966 $1,771,966 $1,771,966 $1,771,966

TOTAL $ $23,336,943 $23,336,943 $23,336,943 $23,327,411 $23,327,411

Total Plant Cost (TPC) $ $163,358,600 $163,358,600 $163,358,600 $163,291,875 $163,291,875
Total Plant Cost (TPC) w/ Prime Contractor's M $ $168,259,358 $168,259,358 $168,259,358 $168,190,631 $168,190,631
Total Cash Expended (TCE) $ $160,249,345 $160,249,345 $160,249,345 $160,183,889 $160,183,889

Allow. for Funds During Constr. (AFDC $ $37,557,178 $37,557,178 $37,557,178 $37,541,837 $37,541,837

Total Plant Investment (TPI) $ $197,806,522 $197,806,522 $197,806,522 $197,725,726 $197,725,726

      Preproduction Costs $ $7,423,440 $7,423,440 $7,423,440 $7,421,504 $7,421,504
      Inventory Capital $ $1,312,386 $1,312,386 $1,312,386 $1,312,386 $1,312,386

Total Capital Requirement (TCR) $ $206,542,348 $206,542,348 $206,542,348 $206,459,616 $206,459,616
$/kW $133 $133 $133 $133 $133

Maintenance Cost by Area Case1 Case 2 Case 3 Case 4 Case 5

TPC w/o Retrofit Factor
Reagent Feed System $ $15,746,363 $15,746,363 $15,746,363 $15,746,363 $15,746,363
SO2 Removal System $ $3,841,364 $3,841,364 $3,841,364 $3,841,364 $3,841,364
      Spray Dryers $ $96,629,066 $96,629,066 $96,629,066 $96,629,066 $96,629,066
Flue Gas Handling System $ $22,483,605 $22,483,605 $22,483,605 $22,480,996 $22,480,996
      ID Fans $ $9,764,138 $9,764,138 $9,764,138 $9,698,116 $9,698,116
Waste / Byproduct Handling System $ $2,061,376 $2,061,376 $2,061,376 $2,061,376 $2,061,376
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Support Equipment $ $4,741,920 $4,741,920 $4,741,920 $4,741,920 $4,741,920
      Chimney $ $12,758,156 $12,758,156 $12,758,156 $12,758,156 $12,758,156

TOTAL $ $168,025,989 $168,025,989 $168,025,989 $167,957,357 $167,957,357

First Year Maintenance Costs
Reagent Feed System $ $787,318 $787,318 $787,318 $787,318 $787,318
SO2 Removal System $ $192,068 $192,068 $192,068 $192,068 $192,068
      Spray Dryers $ $4,831,453 $4,831,453 $4,831,453 $4,831,453 $4,831,453
Flue Gas Handling System $ $1,124,180 $1,124,180 $1,124,180 $1,124,050 $1,124,050
      ID Fans $ $488,207 $488,207 $488,207 $484,906 $484,906
Waste / Byproduct Handling System $ $103,069 $103,069 $103,069 $103,069 $103,069
Support Equipment $ $237,096 $237,096 $237,096 $237,096 $237,096
      Chimney $ $637,908 $637,908 $637,908 $637,908 $637,908

TOTAL $ $8,401,299 $8,401,299 $8,401,299 $8,397,868 $8,397,868

LSD O&M Data and Costs Case1 Case 2 Case 3 Case 4 Case 5
Cost Basis (Year) 2007 2007 2007 2007 2007

Parameters
      Reagent Required lbs/hr 27,124 27,124 27,124 27,124 27,124

lbs/MMBtu 2.023 2.023 2.023 2.023 2.023
      Percent SO2 Removal % 95.5% 96% 96% 96% 96%
      FGD Solids - dry lbs/hr 239,603 239,603 239,603 239,603 239,603
                          - wetted lbs/hr 299,503 299,503 299,503 299,503 299,503
      Fresh Water to FGD gpm 179 179 179 179 179
      Blowdown Water to FGD gpm 1,231 1,231 1,231 1,231 1,231
      Total FGD Power Consumption kW 10,850 10,850 10,850 10,850 10,850

Fixed O&M Costs
      Number of Operators 23 23 23 23 23
          (40 hrs/week)
      Operating Labor Cost  ** $/yr $2,199,106 $2,199,106 $2,199,106 $2,199,106 $2,199,106
      Maint. Labor & Matls. Cost $/yr $8,401,299 $8,401,299 $8,401,299 $8,397,868 $8,397,868
      Admin. & Support Labor $/yr $1,667,887.82 $1,667,888 $1,667,888 $1,667,476 $1,667,476
          TOTAL $/yr $12,268,294 $12,268,294 $12,268,294 $12,264,450 $12,264,450

Variable Operating Costs **
      Reagent Costs $/yr $7,983,680 $7,983,680 $7,983,680 $7,983,680 $7,983,680
      Disposal Costs $/yr $13,989,292 $13,989,292 $13,989,292 $13,989,292 $13,989,292
      Credit for Byproduct $/yr $0 $0 $0 $0 $0
      Steam Costs $/yr $0 $0 $0 $0 $0
      Fresh Water Costs $/yr $47,907 $47,907 $47,907 $47,907 $47,907
      Power Costs $/yr $7,318,542 $7,318,542 $7,318,542 $7,318,542 $7,318,542
          TOTAL $/yr $29,339,421 $29,339,421 $29,339,421 $29,339,421 $29,339,421
**  These costs assume inputs are in current dollars (no escalation included).
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Fabric Filter - Preliminary Case1 Case 2 Case 3 Case 4 Case 5

Flue Gas, Upstream of Fabric Filter
      Temperature °F 147 147 147 147 147
      Pressure in. H2O -17 -17 -17 -17 -17
      Flow Rate SCFM 3,631,090 3,631,090 3,631,090 3,631,090 3,631,090
      Flow Rate ACFM 5,623,554 5,623,554 5,623,554 5,623,554 5,623,554
      CO2 lb/hr 2,807,343 2,807,343 2,807,343 2,807,343 2,807,343
      N2 lb/hr 10,661,575 10,661,575 10,661,575 10,661,575 10,661,575
      SO2 lb/hr 6,291 6,291 6,291 6,291 6,291
      O2 lb/hr 851,039 851,039 851,039 851,039 851,039
      HCl lb/hr 0 0 0 0 0
      Other Gases lb/hr 6,261 6,261 6,261 6,261 6,261
      H2O lb/hr 1,850,147 1,850,147 1,850,147 1,850,147 1,850,147
      Fly Ash lb/hr 478,789 478,789 478,789 478,789 478,789
            Total (gas only) lb/hr 16,182,658 16,182,658 16,182,658 16,182,658 16,182,658

Total Fabric Required Ft2 1,562,098 1,562,098 1,562,098 1,562,098 1,562,098

Surface Area per Bag Ft2 31.4 31.4 31.4 31.4 31.4

Required No. of Bags (no spare compartments) 49,723 49,723 49,723 49,723 49,723

Final No. of Bags 54,695 54,695 54,695 54,695 54,695

No. of Casings 4 4 4 4 4

Fabric Filter Dimensions (per Casing) Ft2 13,424 13,424 13,424 13,424 13,424
      Length Ft 164 164 164 164 164
      Width Ft 82 82 82 82 82

Capital Cost Case1 Case 2 Case 3 Case 4 Case 5
Cost Basis (Year) 2007 2007 2007 2007 2007

      Fabric Filter $ $30,148,996 $30,148,996 $30,148,996 $30,148,996 $30,148,996
      Bags $ $4,040,760 $4,040,760 $4,040,760 $4,040,760 $4,040,760
      Ash Handling System $ $8,283,492 $8,283,492 $8,283,492 $8,283,492 $8,283,492
      ID Fan(s) $ $2,234,426 $2,234,426 $2,234,426 $2,234,426 $2,234,426
      Equipment Cost Subtotal $ $44,707,674 $44,707,674 $44,707,674 $44,707,674 $44,707,674
      Instruments & Controls $ $894,153 $894,153 $894,153 $894,153 $894,153
      Taxes $ $3,185,422 $3,185,422 $3,185,422 $3,185,422 $3,185,422
      Freight $ $2,235,384 $2,235,384 $2,235,384 $2,235,384 $2,235,384
      Purchased Equipment Cost Subtotal $ $51,022,633 $51,022,633 $51,022,633 $51,022,633 $51,022,633
      Installation $ $34,185,164 $34,185,164 $34,185,164 $34,185,164 $34,185,164
      Total Direct Cost $ $85,207,797 $85,207,797 $85,207,797 $85,207,797 $85,207,797

      Total Direct Cost with Retrofit Factor $ $85,207,797 $85,207,797 $85,207,797 $85,207,797 $85,207,797
      General Facilities $ $8,520,780 $8,520,780 $8,520,780 $8,520,780 $8,520,780
      Engineering Fees $ $8,520,780 $8,520,780 $8,520,780 $8,520,780 $8,520,780
      Contingency $ $17,041,559 $17,041,559 $17,041,559 $17,041,559 $17,041,559
Total Plant Cost (TPC) $ $119,290,916 $119,290,916 $119,290,916 $119,290,916 $119,290,916
Total Plant Cost (TPC) w/ Prime Contractor's M $ $122,869,644 $122,869,644 $122,869,644 $122,869,644 $122,869,644
Total Cash Expended (TCE) $ $121,371,234 $121,371,234 $121,371,234 $121,371,234 $121,371,234

Allow. for Funds During Constr. (AFDC) $ $6,473,132 $6,473,132 $6,473,132 $6,473,132 $6,473,132

Total Plant Investment (TPI) $ $127,844,366 $127,844,366 $127,844,366 $127,844,366 $127,844,366
      Preproduction Costs $ $2,556,887 $2,556,887 $2,556,887 $2,556,887 $2,556,887
      Inventory Capital $ $0 $0 $0 $0 $0

Total Capital Requirement (TCR) $ $130,401,253 $130,401,253 $130,401,253 $130,401,253 $130,401,253
$/kW $84.1 $84.1 $84.1 $84.1 $84.1

O&M Data and Costs Case1 Case 2 Case 3 Case 4 Case 5
Cost Basis (Year) 2007 2007 2007 2007 2007

      Power Required Excluding ID Fan(s) kW 2,245 2,245 2,245 2,245 2,245
      ID Fan Power for FF Delta P kW 5,679 5,679 5,679 5,679 5,679
      Total Power kW 7,924 7,924 7,924 7,924 7,924
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CUECost - Air Pollution Control Systems Economics Spreadsheet

      Power Cost  ** $/yr $5,344,839 $6,674,972 $6,674,972 $6,674,972 $6,674,972
      Maintenance Costs $/yr $5,964,546 $5,964,546 $5,964,546 $5,964,546 $5,964,546
      Periodic Replacement Items $/yr $4,040,760 $4,040,760 $4,040,760 $4,040,760 $4,040,760
            First Year Cost. Bags Replaced Every 5 Years 5 Years 5 Years 5 Years 5 Years
**  These costs assume inputs are in current dollars (no escalation included).

ESP Case1 Case 2 Case 3 Case 4 Case 5

Flue Gas, Upstream of ESP
      Temperature °F 147 147 147 147 147
      Pressure in. H2O -17 -17 -17 -17 -17
      Flow Rate SCFM 3,631,090 3,631,090 3,631,090 3,631,090 3,631,090
      Flow Rate ACFM 5,623,554 5,623,554 5,623,554 5,623,554 5,623,554
      CO2 lb/hr 2,807,343 2,807,343 2,807,343 2,807,343 2,807,343
      N2 lb/hr 10,661,575 10,661,575 10,661,575 10,661,575 10,661,575
      SO2 lb/hr 6,291 6,291 6,291 6,291 6,291
      O2 lb/hr 851,039 851,039 851,039 851,039 851,039
      HCl lb/hr 0 0 0 0 0
      Other Gases lb/hr 6,261 6,261 6,261 6,261 6,261
      H2O lb/hr 1,850,147 1,850,147 1,850,147 1,850,147 1,850,147
      Fly Ash lb/hr 478,789 478,789 478,789 478,789 478,789
            Total (gas only) lb/hr 16,182,658 16,182,658 16,182,658 16,182,658 16,182,658

Inlet Particulate Loading lb/hr 478,789 478,789 478,789 478,789 478,789
gr/ft3 9.93 9.93 9.93 9.93 9.93

Overall PM Collection Efficiency % η 100.0% 100.0% 100.0% 100.0% 100.0%

ESP Requirements
k dimensionless 0.451 0.451 0.451 0.451 0.451
E kV/cm 10.0 10.0 10.0 10.0 10.0

Ash Composition
Na2O wt% in Ash 1.68 1.68 1.68 1.68 1.68

Fe wt% in Ash 6.07 6.07 6.07 6.07 6.07
MgO wt% in Ash 31.97 31.97 31.97 31.97 31.97
CaO wt% in Ash 0.00 0.00 0.00 0.00 0.00

Flue Gas Composition
H2O Vol% 18.39 18.39 18.39 18.39 18.39
SO2 ppm 176 176 176 176 176
SO3 ppm 1.3 1.3 1.3 1.3 1.3

Flue Gas Temperature
TF °F 147 147 147 147 147
TC °C 64 64 64 64 64
TK Kelvin 337 337 337 337 337

Resistivity Calculations
Volume Resistivity

rv1 Log10(ohm-cm) 9.13 9.13 9.13 9.13 9.13
rv2 Log10(ohm-cm) 8.89 8.89 8.89 8.89 8.89
iv Log10(ohm-cm) 1.95 1.95 1.95 1.95 1.95
rv Log10(ohm-cm) 14.81 14.81 14.81 14.81 14.81

rv(TK=1000/2.4) Log10(ohm-cm) 12.35 12.35 12.35 12.35 12.35
Volume Resistivity ohm-cm 6.4904E+14 6.4904E+14 6.4904E+14 6.4904E+14 6.4904E+14

Surface Resistivity
rs1 Log10(ohm-cm) 10.27 10.27 10.27 10.27 10.27
rs2 Log10(ohm-cm) 9.07 9.07 9.07 9.07 9.07
rs3 Log10(ohm-cm) 7.84 7.84 7.84 7.84 7.84
rs4 Log10(ohm-cm) 7.60 7.60 7.60 7.60 7.60

rs4(with E=12) Log10(ohm-cm) 7.54 7.54 7.54 7.54 7.54
rs0 Log10(ohm-cm) 9.88 9.88 9.88 9.88 9.88
rs Log10(ohm-cm) 4.40 4.40 4.40 4.40 4.40

Surface Resistivity ohm-cm 2.4913E+04 2.4913E+04 2.4913E+04 2.4913E+04 2.4913E+04

rvs1 ohm-cm 2.4913E+04 2.4913E+04 2.4913E+04 2.4913E+04 2.4913E+04
rs2(with H2O=10) Log10(ohm-cm) 1.01E+01 1.01E+01 1.01E+01 1.01E+01 1.01E+01
rs3(with H2O=10) Log10(ohm-cm) 8.91 8.91 8.91 8.91 8.91

rs4(with H2O = 10) Log10(ohm-cm) 8.67 8.67 8.67 8.67 8.67
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CUECost - Air Pollution Control Systems Economics Spreadsheet

rs4(with H2O = 10, E = 12) Log10(ohm-cm) 8.61 8.61 8.61 8.61 8.61
rs0(with H2O = 10) Log10(ohm-cm) 9.88 9.88 9.88 9.88 9.88

rs(with H2O = 10, TK = 1000/2.4) Log10(ohm-cm) 9.08 9.08 9.08 9.08 9.08
rvs1(with H2O=10, TK = 1000/2.4) ohm-cm 1.1934E+09 1.1934E+09 1.1934E+09 1.1934E+09 1.1934E+09

rvs2 Log10(ohm-cm) 9.32 9.32 9.32 9.32 9.32

Acid Resistivity
ia1 Log10(ohm-cm) 0.29 0.29 0.29 0.29 0.29
ra1 Log10(ohm-cm) 7.44 7.44 7.44 7.44 7.44
sa -2.05 -2.05 -2.05 -2.05 -2.05
ia2 Log10(ohm-cm) 8.67 8.67 8.67 8.67 8.67
ra2 Log10(ohm-cm) 8.44 8.44 8.44 8.44 8.44

acid_v index value 1 1 1 1 1
atom_v index value 1 1 1 1 1

sa1 -4.74 -4.74 -4.74 -4.74 -4.74
ia3 Log10(ohm-cm) 19.81 19.81 19.81 19.81 19.81
ra3 Log10(ohm-cm) 5.75 5.75 5.75 5.75 5.75
ra Log10(ohm-cm) 6.32 6.32 6.32 6.32 6.32

Acid Resistivity ohm-cm 2.0847E+06 2.0847E+06 2.0847E+06 2.0847E+06 2.0847E+06

Total Resistivity
rvsa ohm-cm 2.4619E+04 2.4619E+04 2.4619E+04 2.4619E+04 2.4619E+04

Migration Velocity
w k 1000ft/minute 0.090 0.090 0.090 0.090 0.090

Specific Collection Area
SCA ft2/1000acfm 1179 1179 1179 1179 1179

      Total Collector Plate Area ft2 6,627,653 6,627,653 6,627,653 6,627,653 6,627,653
      ESP Footprint Area ft2 184,101 184,101 184,101 184,101 184,101

Capital Cost Case1 Case 2 Case 3 Case 4 Case 5
Cost Basis (Year) 2007 2007 2007 2007 2007

      ESP $ $30,587,207 $30,587,207 $30,587,207 $30,587,207 $30,587,207
      Ash Handling System $ $8,283,492 $8,283,492 $8,283,492 $8,283,492 $8,283,492
      ID Fan(s) $ $2,234,426 $2,234,426 $2,234,426 $2,234,426 $2,234,426
      Equipment Cost Subtotal $ $41,105,125 $41,105,125 $41,105,125 $41,105,125 $41,105,125
      Instruments & Controls $ $822,102 $822,102 $822,102 $822,102 $822,102
      Taxes $ $2,928,740 $2,928,740 $2,928,740 $2,928,740 $2,928,740
      Freight $ $2,055,256 $2,055,256 $2,055,256 $2,055,256 $2,055,256
      Purchased Equipment Cost Subtotal $ $46,911,224 $46,911,224 $46,911,224 $46,911,224 $46,911,224
      Installation $ $37,998,091 $37,998,091 $37,998,091 $37,998,091 $37,998,091
      Total Direct Cost $ $84,909,315 $84,909,315 $84,909,315 $84,909,315 $84,909,315

      Total Direct Cost with Retrofit Factor $ $84,909,315 $84,909,315 $84,909,315 $84,909,315 $84,909,315
      General Facilities $ $8,490,932 $8,490,932 $8,490,932 $8,490,932 $8,490,932
      Engineering Fees $ $8,490,932 $8,490,932 $8,490,932 $8,490,932 $8,490,932
      Contingency $ $16,981,863 $16,981,863 $16,981,863 $16,981,863 $16,981,863
Total Plant Cost (TPC) $ $118,873,041 $118,873,041 $118,873,041 $118,873,041 $118,873,041
Total Plant Cost (TPC) w/ Prime Contractor's M $ $122,439,232 $122,439,232 $122,439,232 $122,439,232 $122,439,232
Total Cash Expended (TCE) $ $120,946,071 $120,946,071 $120,946,071 $120,946,071 $120,946,071

Allow. for Funds During Constr. (AFDC) $ $6,450,457 $6,450,457 $6,450,457 $6,450,457 $6,450,457

Total Plant Investment (TPI) $ $127,396,528 $127,396,528 $127,396,528 $127,396,528 $127,396,528
      Preproduction Costs $ $2,547,931 $2,547,931 $2,547,931 $2,547,931 $2,547,931
      Inventory Capital $ $0 $0 $0 $0 $0

Total Capital Requirement (TCR) $ $129,944,459 $129,944,459 $129,944,459 $129,944,459 $129,944,459
$/kW $83.8 $83.8 $83.8 $83.8 $83.8

O&M Data and Costs Case1 Case 2 Case 3 Case 4 Case 5
Cost Basis (Year) 2007 2007 2007 2007 2007

      Power Required Excluding ID Fan(s) kW 1,086 1,086 1,086 1,086 1,086
      ID Fan Power for FF Delta P kW 2,840 2,840 2,840 2,840 2,840
      Total Power kW 3,925 3,925 3,925 3,925 3,925
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      Power Cost  ** $/yr $2,647,570 $3,306,453 $3,306,453 $3,306,453 $3,306,453
      Maintenance Costs $/yr $5,943,652 $5,943,652 $5,943,652 $5,943,652 $5,943,652
**  These costs assume inputs are in current dollars (no escalation included).
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COAL ANALYSIS LIBRARY

Index Number 1 2 3 4 5 6 7 8
Coal Name Wyoming PRB Armstrong, PA Jefferson, OH Logan, WV No. 6 Illinois Rosebud, MT Lignite, ND "User Specified"
Coal Cost $/MMBtu 1.50 1.50 1.50 1.50 1.50 1.50 1.50 2.00
PROXIMATE ANALYSIS (ASTM, as rec'd)
     Moisture - Enter below in Ultimate Analysis
     Volatile Matter wt% 31.39 36.20 37.20 35.40 33.00 36.40 42.00 30.17

     Fixed Carbon wt% 33.05 48.70 44.80 43.00 39.00 30.30 20.10 31.83

     Ash - Enter below in Ultimate Analysis
100.00 100.00 100.00 100.00 100.00 100.05 100.00 106.00

COAL ULTIMATE ANALYSIS (ASTM, as rec'd)
     Moisture wt% 30.24 6.00 5.00 5.00 12.00 25.20 32.00 31.00

     Carbon wt% 48.18 71.55 65.72 65.99 55.35 51.52 45.06 46.17

     Hydrogen wt% 3.31 4.88 4.53 4.75 4.00 3.29 2.80 2.93

     Nitrogen wt% 0.70 1.40 1.21 0.70 1.08 0.69 1.50 1.68

     Chlorine wt% 0.01 0.00 0.10 0.10 0.10 0.10 0.10 0.06

     Sulfur wt% 0.37 2.60 3.43 0.89 4.00 0.56 0.94 0.80

     Ash wt% 5.32 9.10 13.00 16.60 16.00 8.15 5.90 13.00

     Oxygen wt% 11.87 4.47 7.01 5.97 7.47 10.49 11.70 4.34

          TOTAL wt% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 99.98

Modified Mott Spooner HHV (Btu/lb) - calc Btu/lb 8,227 13,100 11,922 12,058 10,100 8,789 7,500 8,039

COAL ASH ANALYSIS (ASTM, as rec'd)
     SiO2 wt% 35.51 46.92 51.35 50.68 50.82 27.00 29.80 35.51

     Al2O3 wt% 17.11 21.00 30.00 29.00 19.06 19.00 10.00 17.11

     TiO2 wt% 1.26 2.40 1.80 1.70 0.83 1.08 0.40 1.26

     Fe2O3 wt% 6.07 20.20 9.00 9.00 20.00 9.00 9.00 6.07

     CaO wt% 26.67 3.25 4.50 5.50 3.43 18.50 21.40 26.67

     MgO wt% 5.30 2.65 2.00 1.00 3.07 2.40 10.50 5.30

     Na2O wt% 1.68 0.90 0.40 0.40 0.60 2.80 4.40 1.68

     K2O wt% 2.87 0.30 0.20 0.90 0.37 0.45 0.49 2.87

     P2O5 wt% 0.97 0.00 0.16 0.60 0.17 0.42 0.00 0.97

     SO3 wt% 1.56 1.38 0.59 1.22 1.22 18.85 14.01 1.56

     Other Unaccounted for wt% 1.00 1.00 0.00 0.00 0.43 0.50 0.00 1.00

          TOTAL wt% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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CAPITAL COSTS Cost ($) Reference

Direct Cost
Reactor Housing and Installation $8,270,182 Estimates were based on EPA's CUECost
Ammonia Handling and Injection  $3,762,140 spreadsheet.
Flue Gas Handling:Ductwork and Fans $12,349,449
Air Preheater Modifications $4,196,356
Misc. Other Direct Capital Costs $893,175
Equipment Cost Subtotal $29,471,303

Instruments & Controls $589,426
Taxes $2,099,830
Freight $1,473,565
Total Direct Cost $33,634,124

Indirect Cost
General Facilities 5.0% of TDC $1,681,706
Engineering Fees 10.0% of TDC $3,363,412
Contingency 20.0% of TDC $6,726,825
Total Indirect Cost $11,771,944

Total Plant Cost (TPC) $45,406,068

TPC with Prime Contractor's Markup $46,768,250

Total Cash Expended (TCE) $44,541,840 Estimates were based on EPA's CUECost
Allow. For Funds during Construction (AFCD) $10,439,143 spreadsheet.
Total Plant Investment $54,980,983

Preproduction Costs $1,940,976
Inventory Capital
      Initial Ammonia(60 days) $1,476,291
      Initial Catalyst $20,977,543

Total Capital Requirement (TCR) $79,375,793
Total Capital Investment (TCI) ($/kW-net) $51.21
Capital Recovery Factor (CRF) = i(1 + i)n / (1 + i)n - 1 0.081 7.0% Assumed

30 years.  Assumed
Annualized Capital Costs = (CRF * TCR) $6,396,610

Ely Energy Center

NOx Control - Selective Catalytic Reduction (SCR)

Cost Estimate

Table A-1
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OPERATING COSTS Cost ($) Reference

Direct O&M Cost
Ammonia $8,980,769 Estimates were based on EPA's CUECost
Catalyst Replacement $6,992,514 spreadsheet.
Catalyst Disposal $7,170
Electricity $4,522,932
High-dust SCR Steam $2,044,834
Operating Labor $434,414
Maintenance $681,091
Total Direct O&M Costs $23,663,725

Indirect O&M Cost
Property Taxes 1.0% of TCR $793,758 EPA Air Pollution Control Cost Manual - Chpt. 2
Insurance 1.0% of TCR $793,758 EPA Air Pollution Control Cost Manual - Chpt. 2
Administration 2.0% of TCR $1,587,516 EPA Air Pollution Control Cost Manual - Chpt. 2
Total Indirect Operating Cost $3,175,032

Total Annual O&M Cost $26,838,756

TOTAL ANNUAL COST $33,235,366

Table A-1 (Continued)
Ely Energy Center

Cost Estimate

NOx Control - Selective Catalytic Reduction (SCR)
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CAPITAL COSTS Cost ($) Reference

Direct Cost
Urea Based SNCR Costs
Urea Storage & Handling $656,596 Estimates were based on EPA's CUECost
Urea Injection $379,885 spreadsheet.
Controls/Miscellaneous $342,876
Air Heater Modifications $2,558,492
Ammonia Based SNCR Costs
Ammonia Storage, Handling, Injection, Controls $0
Air Heater Modifications $0
Total Direct Cost $3,937,848

Indirect Cost
General Facilities 5.0% of TDC $196,892
Engineering Fees 10.0% of TDC $393,785
Contingency 20.0% of TDC $787,570
Total Indirect Cost $1,378,247

Total Plant Cost (TPC) $5,316,095

TPC with Prime Contractor's Markup $5,475,578

Total Cash Expended (TCE) $5,214,912 Estimates were based on EPA's CUECost
Allow. For Funds during Construction (AFCD) $1,222,204 spreadsheet.
Total Plant Investment $6,437,116

Preproduction Costs $890,615
Inventory Capital $1,472,770

Total Capital Requirement (TCR) $8,800,500
Total Capital Investment (TCI) ($/kW-net) $5.68
Capital Recovery Factor (CRF) = i(1 + i)n / (1 + i)n - 1 0.081 7.0% Assumed

30 years.  Assumed
Annualized Capital Costs = (CRF * TCR) $709,201

Ely Energy Center

NOx Control - Selective NonCatalytic Reduction (SNCR)

Cost Estimate

Table A-2
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OPERATING COSTS Cost ($) Reference

Direct O&M Cost
Operating and Supervisory Labor $98,550
Maintenance Labor and Materials $79,741
Reagent $8,959,350
Electricity $7,548
Water  $4,825 Estimates were based on EPA's CUECost
Steam  (for steam atomization) $0 spreadsheet.
Total Direct O&M Costs $9,150,014

Indirect O&M Cost
Property Taxes 1.0% of TCR $88,005 EPA Air Pollution Control Cost Manual - Chpt. 2
Insurance 1.0% of TCR $88,005 EPA Air Pollution Control Cost Manual - Chpt. 2
Administration 2.0% of TCR $176,010 EPA Air Pollution Control Cost Manual - Chpt. 2
Total Indirect Operating Cost $352,020

Total Annual O&M Cost $9,502,034

TOTAL ANNUAL COST $10,211,235

Table A-2 (Continued)
Ely Energy Center

Cost Estimate

NOx Control - Selective NonCatalytic Reduction (SNCR)
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CAPITAL COSTS Cost ($) Reference

Direct Cost
Piping, Fan, Controls, etc. $17,000,000 Assume $10/kW - 2, 850 MW
Total Direct Cost $17,000,000 www.baaqmd.gov/pmt/bactworkbook/appendc1.htm

Indirect Cost
General Facilities 5.0% of TDC $850,000
Engineering Fees 10.0% of TDC $1,700,000
Contingency 20.0% of TDC $3,400,000
Total Indirect Cost $5,950,000

Total Capital Requirement (TCR) $22,950,000
Total Capital Investment (TCI) ($/kW-net) $15.30
Capital Recovery Factor (CRF) = i(1 + i)n / (1 + i)n - 1 0.081 7.0% Assumed

30 years.  Assumed
Annualized Capital Costs = (CRF * TCR) $1,849,458

OPERATING COSTS Cost ($) Reference

Direct O&M Cost
Electricity $3,527,459 Assume 
Maintenance Labor $88,695 Assume 25% x 7884 hr x $45/hr
Maintenance Materials $88,695 Assume equal to Labor
Control, Administration, Overhead $53,217 Assume 60% of Labor
Total Direct O&M Costs $3,758,066

Indirect O&M Cost
Property Taxes 1.0% of TCR $229,500 EPA Air Pollution Control Cost Manual - Chpt. 2
Insurance 1.0% of TCR $229,500 EPA Air Pollution Control Cost Manual - Chpt. 2
Administration 2.0% of TCR $459,000 EPA Air Pollution Control Cost Manual - Chpt. 2
Total Indirect Operating Cost $918,000

Total Annual O&M Cost $4,676,066

TOTAL ANNUAL COST $6,525,524

Table A-3

Cost Estimate

Ely Energy Center

Flue Gas Recirculation (FGR)
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CAPITAL COSTS Cost ($) Reference

Direct Cost
Low Nox Burner Equipment $3,357,164
Total Direct Cost $3,357,164

Total Capital Requirement (TCR) $3,357,164
Total Capital Investment (TCI) ($/kW-net) $2.24
Capital Recovery Factor (CRF) = i(1 + i)n / (1 + i)n - 1 0.081 7.0% Assumed

30 years.  Assumed
Annualized Capital Costs = (CRF * TCR) $270,542

OPERATING COSTS Cost ($) Reference

Direct O&M Cost
Maintenance Labor $26,857
Maintenance Materials $40,286
Control, Administration, Overhead $8,057
Total Direct O&M Costs $75,200

Indirect O&M Cost
Property Taxes 1.0% of TCR $33,572 EPA Air Pollution Control Cost Manual - Chpt. 2
Insurance 1.0% of TCR $33,572 EPA Air Pollution Control Cost Manual - Chpt. 2
Administration 2.0% of TCR $67,143 EPA Air Pollution Control Cost Manual - Chpt. 2
Total Indirect Operating Cost $134,287

Total Annual O&M Cost $209,487

TOTAL ANNUAL COST $480,029

Ely Energy Center

NOx Control - Low NOx Burner (LNB) & Low-NOx Concentric Firing System (LNCFS)

Cost Estimate

Table A-4
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Nominal Net Unit Output = 1550 MW Cummins & Barnard:  Gross MW - ancillary equip. est.

Average Coal Heating Value = 8,039 Btu/lb From Cummins & Barnard

Unit Capacity Factor = 100 % From Cummins & Barnard

Heat Input to Boiler = 8,710 MMBtu/hr From Cummins & Barnard

Coal Feed Rate (at 100% Load) = 1,083,468 lb/hr Heat Input / Avg. Coal HV

Annual Heat Input (at 100% CF) = 76,299,600 MMBtu/year Heat Input x Unit Cap. Factor x 8760 hr/yr

Annual Coal Use (at 100% CF) = 4,745,590 tons/year Annual Heat Input / Avg. Coal HV

NOx emission rate at Boiler exit before SCR1 = 0.460 lb/MMBtu Emission rate x Annual Coal Use / Annual Heat Input

NOx annual tons at Boiler exit before SCR = 17,559 tons/year Emission rate at Boiler x Annual Heat Input

NOx emission rate after LNB (Design, 0.16 lb/MMBtu) = 0.22 lb/MMBtu RBLC

LNB Collection Efficiency (Design, 0.16 lb/MMBtu) 52.2 % Emission rate after APC2 / Emission rate after Boiler

NOx annual tons after LNB (based on 0.16 lb/MMBtu) = 8,393 tons/year Emission rate after APC / Annual Heat Input

NOx annual tons removed by LNB (based on 0.16 lb/MMBtu) = 9,166 tons/year Annual tons at boiler - Annual tons after APC

NOx emission rate after SNCR (Design, 0.101 lb/MMBtu) = 0.17 lb/MMBtu RBLC

SNCR Collection Efficiency (Design, 0.101 lb/MMBtu) 63.1 % Emission rate after APC / Emission rate after Boiler

NOx annual tons after SNCR (based on 0.101 lb/MMBtu) = 6,485 tons/year Emission rate after APC / Annual Heat Input

NOx annual tons removed by SNCR (based on 0.101 lb/MMBtu) = 11,073 tons/year Annual tons at boiler - Annual tons after APC

NOx emission rate after FGR (Design, 0.16 lb/MMBtu, 24-hr) = 0.16 lb/MMBtu RBLC

FGR Collection Efficiency (Design, 0.16 lb/MMBtu) 65.2 % Emission rate after APC / Emission rate after Boiler

NOx annual tons after FGR (based on 0.16 lb/MMBtu) = 6,104 tons/year Emission rate after APC / Annual Heat Input

NOx annual tons removed by FGR (based on 0.16 lb/MMBtu) = 11,455 tons/year Annual tons at boiler - Annual tons after APC

Table A-5

Selective Non-Catalytic Reduction (SNCR) + LNB + OFA Design Calculations at 0.17 lb/MMBtu NOx Emission Rate

Low NOx Burners (LNB) + Overfire Air Design Calculations at 0.22 lb/MMBtu NOx Emission Rate

Design Information

Ely Energy Center

NOx Removal Calculation

Flue Gas Recirculation (FGR) + LNB Design Calculations at 0.16 lb/MMBtu NOx Emission Rate
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NOx emission rate after SCR (Design, 0.06 lb/MMBtu, 24-hr) = 0.06 lb/MMBtu RBLC

SCR Collection Efficiency (Design, 0.05 lb/MMBtu) 87.0 % Emission rate after APC / Emission rate after Boiler

NOx annual tons after SCR (based on 0.05 lb/MMBtu) = 2,289 tons/year Emission rate after APC / Annual Heat Input

NOx annual tons removed by SCR (based on 0.05 lb/MMBtu) = 15,270 tons/year Annual tons at boiler - Annual tons after APC

Note:

2) Air Pollution Control (APC)

Ely Energy Center

NOx Removal Calculation

1)  From Air Pollution Engineering Manual 2nd Edition Table 5 for PC, dry bottom, wall-fired, subbituminous NSPS; emission factor of 7.4 lb NOx/ton.

Selective Catalytic Reduction (SCR) + LNB + OFA Design Calculations at 0.06 lb/MMBtu NOx Emission Rate

Table A-5 (Continued)
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CAPITAL COSTS Cost ($) Reference

Plant Cost
Purchased Equipment Cost (PEC) $122,783,079 Estimates were based on EPA's CUECost
General Facilities 10.0% of PEC $12,278,308 spreadsheet.
Engineering Fees 10.0% of PEC $12,278,308
Contingency 20.0% of PEC $24,556,616
Total Plant Cost (TPC) $171,896,310

TPC with Prime Contractor's Markup $177,053,199

Total Cash Expended (TCE) $168,624,554 Estimates were based on EPA's CUECost
Allow. For Funds during Construction (AFCD) $39,520,051 spreadsheet.
Total Plant Investment $208,144,605

Preproduction Costs $8,522,365
Inventory Capital $656,993

Total Capital Requirement (TCR) $217,323,962
Total Capital Investment (TCI) ($/kW-net) $140.21
Capital Recovery Factor (CRF) = i(1 + i)n / (1 + i)n - 1 0.081 7.0% Assumed

30 years.  Assumed
Annualized Capital Costs = (CRF * TCR) $17,513,357

OPERATING COSTS Cost ($) Reference

Fixed O&M Cost
Operating Labor Cost $5,667,317 Estimates were based on EPA's CUECost
Maintenance Labor & Materials Cost $8,840,382 spreadsheet.
Administration and Support Labor $2,761,041
Total Fixed O&M Costs $17,268,739

Variable O&M Cost
Reagent Costs $3,996,706 Estimates were based on EPA's CUECost
DBA Costs $0 spreadsheet.
Disposal Costs $4,306,554
Credit for Byproduct $0
Steam Costs $5,831,554
Power Costs $20,910,120
Total Variable O&M Costs $35,044,934

Indirect O&M Cost
Property Taxes 1.0% of TCR $2,173,240 EPA Air Pollution Control Cost Manual - Chpt. 2
Insurance 1.0% of TCR $2,173,240 EPA Air Pollution Control Cost Manual - Chpt. 2
Administration 2.0% of TCR $4,346,479 EPA Air Pollution Control Cost Manual - Chpt. 2
Total Indirect Operating Cost $8,692,958

Total Annual O&M Cost $61,006,632

TOTAL ANNUAL COST $78,519,988

Ely Energy Center

SO2 Emission Control - Limestone Forced Oxidation (LSFO) System

Cost Estimate

Table A-6
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Nominal Net Unit Output = 1550 MW Cummins & Barnard:  Gross MW - ancillary equip. est.

Average Coal Heating Value = 8,039 Btu/lb From Cummins & Barnard

Unit Capacity Factor = 100 % From Cummins & Barnard

Heat Input to Boiler = 8,710 MMBtu/hr From Cummins & Barnard

Coal Feed Rate (at 100% Load) = 1,083,468 lb/hr Heat Input / Avg. Coal HV

Annual Heat Input (at 100% CF) = 76,299,600 MMBtu/year Heat Input x Unit Cap. Factor x 8760 hr/yr

Annual Coal Use (at 100% CF) = 4,745,590 tons/year Annual Heat Input / Avg. Coal HV

Design Coal Sulfur Content = 0.80 % From Cummins & Barnard

SO2 emission rate before FGD (based on 0.8% S coal) = 1.99 lb/MMBtu %S x (MW SO2/MW S) / Avg. Coal HV

SO2 annual tons before FGD (based on 0.8% S coal) = 75,854 tons/year Emission rate at Boiler x Annual Heat Input

SO2 emission rate after FGD (Design, 24-hour) = 0.060 lb/MMBtu RBLC

FGD SO2 Collection Efficiency (Design, 0.8% coal) = 97.0 % Emission rate after APC / Emission rate after Boiler

SO2 annual tons after FGD = 2,289 tons/year Emission rate after APC / Annual Heat Input

SO2 annual tons removed by FGD (0.8% coal) = 73,565 tons/year Annual tons at boiler - Annual tons after APC

SO2 emission rate after FGD (Design, 24-hour) = 0.150 lb/MMBtu BACT

FGD SO2 Collection Efficiency (Design, 0.8% coal) = 92.5 % Emission rate after APC / Emission rate after Boiler

SO2 annual tons after FGD = 5,722 tons/year Emission rate after APC / Annual Heat Input

SO2 annual tons removed by FGD (0.8% coal) = 70,131 tons/year Annual tons at boiler - Annual tons after APC

Wet FGD Design Calculations at 0.060 lb/MMBtu SO2 Emission Rate

Wet FGD Design Calculations at 0.150 lb/MMBtu SO2 Emission Rate

Table A-7

Design Information

Ely Energy Center

Limestone Forced Oxidation (LSFO) SO2 Removal Calculation
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CAPITAL COSTS Cost ($) Reference

Plant Cost
Purchased Equipment Cost (PEC) $116,684,714 Estimates were based on EPA's CUECost
General Facilities 10.0% of PEC $11,668,471 spreadsheet.
Engineering Fees 10.0% of PEC $11,668,471
Contingency 20.0% of PEC $23,336,943
Total Plant Cost (TPC) $163,358,600

TPC with Prime Contractor's Markup $168,259,358

Total Cash Expended (TCE) $160,249,345 Estimates were based on EPA's CUECost
Allow. For Funds during Construction (AFCD) $37,557,178 spreadsheet.
Total Plant Investment $197,806,522

Preproduction Costs $7,423,440
Inventory Capital $1,312,386

Total Capital Requirement (TCR) $206,542,348
Total Capital Investment (TCI) ($/kW-net) $133.25

Capital Recovery Factor (CRF) = i(1 + i)n / (1 + i)n - 1 0.081 7.0% Assumed
30 years.  Assumed

Annualized Capital Costs = (CRF * TCR) $16,644,505

OPERATING COSTS Cost ($) Reference

Fixed O&M Cost
Operating Labor Cost $2,199,106 Estimates were based on EPA's CUECost
Maintenance Labor & Materials Cost $8,401,299 spreadsheet.
Administration and Support Labor $1,667,888
Total Fixed O&M Costs $12,268,294

Variable O&M Cost
Reagent Costs $7,983,680 Estimates were based on EPA's CUECost
Disposal Costs $13,989,292 spreadsheet.
Credit for Byproduct $0
Steam Costs $0
Fresh Water Costs $47,907
Power Costs $7,318,542
Total Variable O&M Costs $29,339,421

Indirect O&M Cost
Property Taxes 1.0% of TCR $2,065,423 EPA Air Pollution Control Cost Manual - Chpt. 2
Insurance 1.0% of TCR $2,065,423 EPA Air Pollution Control Cost Manual - Chpt. 2
Administration 2.0% of TCR $4,130,847 EPA Air Pollution Control Cost Manual - Chpt. 2
Total Indirect Operating Cost $8,261,694

Total Annual O&M Cost $49,869,408

TOTAL ANNUAL COST $66,513,913

Ely Energy Center

SO2 Emission Control - Lime Spray Dryer (LSD) System

Cost Estimate

Table A-8
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Nominal Net Unit Output = 1550 MW Cummins & Barnard:  Gross MW - ancillary equip. est.

Average Coal Heating Value = 8,039 Btu/lb From Cummins & Barnard

Unit Capacity Factor = 100 % From Cummins & Barnard

Heat Input to Boiler = 8,710 MMBtu/hr From Cummins & Barnard

Coal Feed Rate (at 100% Load) = 1,083,468 lb/hr Heat Input / Avg. Coal HV

Annual Heat Input (at 100% CF) = 76,299,600 MMBtu/year Heat Input x Unit Cap. Factor x 8760 hr/yr

Annual Coal Use (at 100% CF) = 4,745,590 tons/year Annual Heat Input / Avg. Coal HV

Design Coal Sulfur Content = 0.80 % From Cummins & Barnard

SO2 emission rate before FGD (based on 0.8% S coal) = 1.99 lb/MMBtu %S x (MW SO2/MW S) / Avg. Coal HV

SO2 annual tons before FGD (based on 0.8% S coal) = 75,854 tons/year Emission rate at Boiler x Annual Heat Input

SO2 emission rate after FGD (Design, 24-hour) = 0.090 lb/MMBtu RBLC

FGD SO2 Collection Efficiency (Design, 0.8% coal) = 95.5 % Emission rate after APC / Emission rate after Boiler

SO2 annual tons after FGD = 3,433 tons/year Emission rate after APC / Annual Heat Input

SO2 annual tons removed by FGD (0.8% coal) = 72,420 tons/year Annual tons at boiler - Annual tons after APC

SO2 emission rate after DSI (Design, 24-hour) = 1.0 lb/MMBtu Approx. 50% efficiency (Davis, 2000)

DSI SO2 Collection Efficiency (Design, 0.8% coal) = 49.7 % Emission rate after APC / Emission rate after Boiler

SO2 annual tons after DSI = 38,150 tons/year Emission rate after APC / Annual Heat Input

SO2 annual tons removed by DSI (0.8% coal) = 37,704 tons/year Annual tons at boiler - Annual tons after APC

DSI Design Calculations at 1.00 lb/MMBtu SO2 Emission Rate

Dry FGD Design Calculations at 0.090 lb/MMBtu SO2 Emission Rate

Table A-9

Design Information

Ely Energy Center

Lime Spray Dryer (LSD) and Dry Sorbent Injection (DSI) SO2 Removal Calculation

Revised 10/24/07 Confidential



CAPITAL COSTS Cost ($) Reference

Direct Cost
Filter Fabric $30,148,996 Estimates were based on EPA's CUECost
Bags $4,040,760 spreadsheet.
Ash Handling System $8,283,492
ID Fan(s) $2,234,426
Equipment Cost Subtotal $44,707,674

Instruments & Controls $894,153
Taxes $3,185,422
Freight $2,235,384
Purchased Equipment Cost Subtotal $51,022,633

Installation $34,185,164
Total Direct Cost $85,207,797

Indirect Cost
General Facilities 10.0% of PEC $8,520,780
Engineering Fees 10.0% of PEC $8,520,780
Contingency 20.0% of PEC $17,041,559
Total Indirect Cost $34,083,119

Total Plant Cost (TPC) $119,290,916

TPC with Prime Contractor's Markup $122,869,644

Total Cash Expended (TCE) $121,371,234 Estimates were based on EPA's CUECost
Allow. For Funds during Construction (AFCD) $6,473,132 spreadsheet.
Total Plant Investment $127,844,366

Preproduction Costs $2,556,887
Inventory Capital $0

Total Capital Requirement (TCR) $130,401,253
Total Capital Investment (TCI) ($/kW-net) $84.13
Capital Recovery Factor (CRF) = i(1 + i)n / (1 + i)n - 1 0.081 7.0% Assumed

30 years.  Assumed
Annualized Capital Costs = (CRF * TCR) $10,508,568

Ely Energy Center

Particulate Control - Pulse Jet Fabric Filter

Cost Estimate

Table A-10
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OPERATING COSTS Cost ($) Reference

Direct O&M Cost
Power Cost $5,344,839 Estimates were based on EPA's CUECost
Maintenance Costs $5,964,546 spreadsheet.
Periodic Replacement Items $4,040,760
Total Direct O&M Costs $15,350,145

Indirect O&M Cost
Property Taxes 1.0% of TCR $1,304,013 EPA Air Pollution Control Cost Manual - Chpt. 2
Insurance 1.0% of TCR $1,304,013 EPA Air Pollution Control Cost Manual - Chpt. 2
Administration 2.0% of TCR $2,608,025 EPA Air Pollution Control Cost Manual - Chpt. 2
Total Indirect Operating Cost $5,216,050

Total Annual O&M Cost $20,566,195

TOTAL ANNUAL COST $31,074,763

Table A-10 (Continued)

Ely Energy Center
Cost Estimate

Particulate Control - Pulse Jet Fabric Filter
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CAPITAL COSTS Cost ($) Reference

Direct Cost
ESP $30,587,207 Estimates were based on EPA's CUECost
Ash Handling System $8,283,492 spreadsheet.
ID Fan(s) $2,234,426
Equipment Cost Subtotal $41,105,125

Instruments & Controls $822,102
Taxes $2,928,740
Freight $2,055,256
Purchased Equipment Cost Subtotal $46,911,224

Installation $37,998,091
Total Direct Cost $84,909,315

Indirect Cost
General Facilities 10.0% of PEC $8,490,932
Engineering Fees 10.0% of PEC $8,490,932
Contingency 20.0% of PEC $16,981,863
Total Indirect Cost $33,963,726

Total Plant Cost (TPC) $118,873,041

TPC with Prime Contractor's Markup $122,439,232

Total Cash Expended (TCE) $120,946,071 Estimates were based on EPA's CUECost
Allow. For Funds during Construction (AFCD) $6,450,457 spreadsheet.
Total Plant Investment $127,396,528

Preproduction Costs $2,547,931
Inventory Capital $0

Total Capital Requirement (TCR) $129,944,459
Total Capital Investment (TCI) ($/kW-net) $83.84
Capital Recovery Factor (CRF) = i(1 + i)n / (1 + i)n - 1 0.081 7.0% Assumed

30 years.  Assumed
Annualized Capital Costs = (CRF * TCR) $10,471,757

Ely Energy Center

Particulate Control - Electrostatic Precipitator (ESP)

Cost Estimate

Table A-11
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OPERATING COSTS Cost ($) Reference

Direct O&M Cost
Power Cost $2,647,570 Estimates were based on EPA's CUECost
Maintenance Costs $5,943,652 spreadsheet.
Total Direct O&M Costs $8,591,223

Indirect O&M Cost
Property Taxes 1.0% of TCR $1,299,445 EPA Air Pollution Control Cost Manual - Chpt. 2
Insurance 1.0% of TCR $1,299,445 EPA Air Pollution Control Cost Manual - Chpt. 2
Administration 2.0% of TCR $2,598,889 EPA Air Pollution Control Cost Manual - Chpt. 2
Total Indirect Operating Cost $5,197,778

Total Annual O&M Cost $13,789,001

TOTAL ANNUAL COST $24,260,757

Table A-11 (Continued)

Ely Energy Center
Cost Estimate

Particulate Control - Electrostatic Precipitator (ESP)
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CAPITAL COSTS Cost ($) Reference

Direct Cost
Equipment1

$68,000,000 Assume $40/kW - 2, 850 MW
Total Direct Cost $68,000,000 http://www.icac.com/Files/Kumar.pdf

http://www.babcock.com/pgg/tt/pdf/BR-1742.pdf
Indirect Cost

General Facilities 5.0% of TDC $3,400,000
Engineering Fees 10.0% of TDC $6,800,000
Contingency 20.0% of TDC $13,600,000
Total Indirect Cost $23,800,000

Total Capital Requirement (TCR) $91,800,000
Total Capital Investment (TCI) ($/kW-net) $61.20
Capital Recovery Factor (CRF) = i(1 + i)n / (1 + i)n - 1 0.081 7.0% Assumed

30 years.  Assumed
Annualized Capital Costs = (CRF * TCR) $7,397,832

OPERATING COSTS Cost ($) Reference

Direct O&M Cost
Operating Costs $850,000
Total Direct O&M Costs $850,000 http://www.babcock.com/pgg/tt/pdf/BR-1742.pdf

Indirect O&M Cost
Property Taxes 1.0% of TCR $918,000 EPA Air Pollution Control Cost Manual - Chpt. 2
Insurance 1.0% of TCR $918,000 EPA Air Pollution Control Cost Manual - Chpt. 2
Administration 2.0% of TCR $1,836,000 EPA Air Pollution Control Cost Manual - Chpt. 2
Total Indirect Operating Cost $3,672,000

Total Annual O&M Cost $4,522,000

TOTAL ANNUAL COST $11,919,832

Note:
1) $/kW estimate based on SO3 collection efficiency of 95 percent.  

Table A-12

Assume $0.50/kW - 2, 850 MW

Ely Energy Center

Acid Gas Control - Wet Electrostatic Precipitator (WESP)

Cost Estimate
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CAPITAL COSTS Cost ($) Reference

Direct Cost
Sorbent System $8,500,000 Assume $5/kW - 2, 850 MW
Total Direct Cost $8,500,000 http://www.babcock.com/pgg/tt/pdf/BR-1742.pdf

Indirect Cost
General Facilities 5.0% of TDC $425,000
Engineering Fees 10.0% of TDC $850,000
Contingency 20.0% of TDC $1,700,000
Total Indirect Cost $2,975,000

Total Capital Requirement (TCR) $11,475,000
Total Capital Investment (TCI) ($/kW-net) $7.65
Capital Recovery Factor (CRF) = i(1 + i)n / (1 + i)n - 1 0.081 7.0% Assumed

30 years.  Assumed
Annualized Capital Costs = (CRF * TCR) $924,729

OPERATING COSTS Cost ($) Reference

Direct O&M Cost
Sorbent (Hydrated Lime) $13,600,000
Total Direct O&M Costs $13,600,000 http://www.babcock.com/pgg/tt/pdf/BR-1742.pdf

Indirect O&M Cost
Property Taxes 1.0% of TCR $114,750 EPA Air Pollution Control Cost Manual - Chpt. 2
Insurance 1.0% of TCR $114,750 EPA Air Pollution Control Cost Manual - Chpt. 2
Administration 2.0% of TCR $229,500 EPA Air Pollution Control Cost Manual - Chpt. 2
Total Indirect Operating Cost $459,000

Total Annual O&M Cost $14,059,000

TOTAL ANNUAL COST $14,983,729

Note:
1) $/kW estimate based on SO3 collection efficiency of 95 percent.  

Table A-13

Assume $8/kW - 2, 850 MW

Ely Energy Center

Acid Gas Control - Dry Sorbent Injection (DSI)

Cost Estimate

Revised 10/24/07 Confidential



Nominal Net Unit Output = 1550 MW Cummins & Barnard:  Gross MW - ancillary equip. est.

Average Coal Heating Value = 8,039 Btu/lb From Cummins & Barnard

Unit Capacity Factor = 100 % From Cummins & Barnard

Heat Input to Boiler = 8,710 MMBtu/hr From Cummins & Barnard

Coal Feed Rate (at 100% Load) = 1,083,468 lb/hr Heat Input / Avg. Coal HV

Annual Heat Input (at 100% CF) = 76,299,600 MMBtu/year Heat Input x Unit Cap. Factor x 8760 hr/yr

Annual Coal Use (at 100% CF) = 4,745,590 tons/year Annual Heat Input / Avg. Coal HV

Average Coal Ash Content = 13.00 % From Cummins & Barnard

Particulate & LSD Byproduct mass rate inlet Fabric Filter = 478,789 lb/hr From CUE Cost.  Assuming LSD (dry scrubber)

Particulate & FGD Byproduct emission rate inlet Fabric Filter = 54.97 lb/MMBtu Particulate & LSD by-product rate / Annual Heat Input

Particulate & FGD Byproduct annual tons inlet Fabric Filter = 2,097,094 tons/year Emission rate at Boiler x Annual Heat Input

Filterable PM10 emission rate inlet Fabric Filter = 12.64 lb/MMBtu Estimated based on AP-42, PM10 = 23% of PM 

Filterable PM10 annual tons inlet Fabric Filter = 482,332 tons/year PM10 Emission rate x Annual Heat Input

Filterable PM10 emission rate after Fabric Filter (Design) = 0.010 lb/MMBtu RBLC

Fabric Filter Collection Efficiency (Design) 99.92 % Emission rate after APC / Emission rate after Boiler

Filterable PM10 annual tons after Fabric Filter = 381 tons/year Emission rate after APC / Annual Heat Input

Filterable PM10 annual tons removed by Fabric Filter = 481,950 tons/year Annual tons at boiler - Annual tons after APC

Filterable PM10 emission rate after ESP (Design) = 0.015 lb/MMBtu NSPS

ESP Collection Efficiency (Design) 99.88 % Emission rate after APC / Emission rate after Boiler

Filterable PM10 annual tons after ESP = 572 tons/year Emission rate after APC / Annual Heat Input

Filterable PM10 annual tons removed by ESP = 481,759 tons/year Annual tons at boiler - Annual tons after APC

ESP Design Calculations at 0.015 lb/MMBtu Filterable PM10 Emission Rate

Table A-14

Design Information

Ely Energy Center

Fabric Filter Particulate Removal Calculation

Fabric Filter Design Calculations at 0.01 lb/MMBtu Filterable PM10 Emission Rate
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Filterable PM10 emission rate after ESP (Design) = 0.018 lb/MMBtu NSPS

ESP Collection Efficiency (Design) 99.86 % Emission rate after APC / Emission rate after Boiler

Filterable PM10 annual tons after ESP = 687 tons/year Emission rate after APC / Annual Heat Input

Filterable PM10 annual tons removed by ESP = 481,645 tons/year Annual tons at boiler - Annual tons after APC

Note:

Fabric Filter Particulate Removal Calculation

1)  From Air Pollution Engineering Manual 2nd Edition Table 6 for PC, dry bottom boiler; emission factor of 10A lb PM/ton and 2.3A lb PM10/ton of coal.  A = 

% Ash

WESP Design Calculations at 0.018 lb/MMBtu Filterable PM10 Emission Rate

Table A-14 (Continued)

Ely Energy Center
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General Plant Technical Inputs Units
CUE Cost EEC 

Input Values

CUE Cost 

Default Values1
Notes

MW Equivalent of Flue Gas to Control System MW 1550 500 From Cummins & Barnard:  Gross MW minus ancillary APC (Air Pollution Control)
Net Plant Heat Rate (w/o APC) Btu/kWhr 8,650 10,500 From Cummins & Barnard: 10,250 Btu/kWhr with APC
Plant Capacity Factor % 100% 65% From Cummins & Barnard
Percent Excess Air in Boiler % 120%
Air Heater leakage % 12%
Air Heater Outlet Gas Temperature °F 300
Inlet Air Temperature °F 44.7 80 Average Ely, Nevada temperature: http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?nv2631
Ambient Absolute Pressure In. of Hg 23.8 29.4 Elevation of Ely, Nevada ~6,200 ft.
Pressure After Air Heater In. of H2O -12
Moisture in Air lb/lb dry air 0.013

Economic Input Assumptions

Inflation Rate % 3.00% ~3.0% since 1990: http://inflationdata.com/inflation/ 
Discount Rate % 9.50% 9.20% From Cummins & Barnard
Escalation Rate % 2.5% 3.0% From Cummins & Barnard
Construction Labor Rate $/hr $88 $35 From Cummins & Barnard
Operating Labor Rate $/hr $45 $30 From Cummins & Barnard
Power Cost Mills/kWh $77 $25 From Cummins & Barnard
Steam Cost $/1000 lbs $15.28 $3.5 http://www.energysolutionscenter.org/boilerburner/Eff_Improve/Steam_Distribution/Steam_Trap_Leaks.asp
Landfill Disposal Cost (Ash & Sludge) $/ton $13.33 $30 From Cummins & Barnard
Water Cost $/1,000 gal $0.51 $0.41 From Cummins & Barnard
Natural Gas Cost $/MMBtu NA $2.31 http://tonto.eia.doe.gov/dnav/ng/hist/n3035nv3A.htm
Urea Cost $/ton $428 $225 From Cummins & Barnard
Ammonia Cost $/ton $510 $206 From Cummins & Barnard
Catalyst Cost $/ft3 $312 $356 From Cummins & Barnard
Limestone Cost $/ton $20.50 From Cummins & Barnard
Lime (Reagant) Cost $/ton $67.20 $65 From Cummins & Barnard
Coal Cost $/MMBtu $2.00 From Cummins & Barnard ($26.37/ton - coal + $5.85/ton - coal transportation)
Sales Tax % 7.125% 6.000% http://www.elynevada.net/Level1/business.htm

Notes:
1) Default values are only noted if the value differs from the EEC input value.

Ely Energy Center

CUE Cost Input Data - BACT Analysis

Table A-15
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Coal Ultimate Analysis
(ASTM, as rec'd) Units

CUE Cost EEC 
Input Values

CUE Cost 

Default Values2
Notes

     Moisture wt% 31.00 30.24 From Cummins & Barnard
     Carbon wt% 46.17 48.18 From Cummins & Barnard
     Hydrogen wt% 2.93 3.31 From Cummins & Barnard
     Nitrogen wt% 1.68 0.70 From Cummins & Barnard
     Chlorine wt% 0.06 0.01 From Cummins & Barnard
     Sulfur wt% 0.80 0.37 From Cummins & Barnard
     Ash wt% 13.00 5.32 From Cummins & Barnard
     Mercury wt% 3.2E-05 Not Included From Cummins & Barnard
     Flourine wt% 0.02 Not Included From Cummins & Barnard
     Lead wt% 0.0019 Not Included From Cummins & Barnard
     Oxygen wt% 4.34 11.87 From Cummins & Barnard
          TOTAL wt% 100.00 100.00

HHV (Btu/lb) Btu/lb 8,039 8,227 From Cummins & Barnard

Coal Ash Analysis
(ASTM, as rec'd)

     SiO2 wt% 35.51
     Al2O3 wt% 17.11
     TiO2 wt% 1.26
     Fe2O3 wt% 6.07
     CaO wt% 26.67
     MgO wt% 5.30
     Na2O wt% 1.68
     K2O wt% 2.87
     P2O5 wt% 0.97
     SO3 wt% 1.56
     Other Unaccounted for wt% 1.00
          TOTAL wt% 100.00

Notes:
1) Coal default values are for Wyoming Powder River Basin coal which is Type 1 within CUE Cost.
2) Default values are only noted if the value differs from the EEC input value.

Coal Charactersitics1

Ely Energy Center

CUE Cost Input Data - BACT Analysis

Table A-16
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Selective Catalytic Reduction (SCR) 
Inputs Units

CUE Cost EEC 
Input Values

CUE Cost 
Default Values1 Notes

NH3/NOX Stoichiometric Ratio NH3/NOX 0.9
NOX Reduction Efficiency Fraction 0.87 0.70 See Emission Rate Table A-5.
Inlet NOx lbs/MMBtu 0.9
Space Velocity (Calculated if zero) 1/hr 0
Overall Catalyst Life years 3
Ammonia Cost $/ton 510 206 See Economic Input (Table A-15)
Catalyst Cost $/ft3 312 356 See Economic Input (Table A-15)
Solid Waste Disposal Cost $/ton 13.33 11.48 From Cummins & Barnard
Number of Reactors integer 2
Number of Air Preheaters integer 4 1

Selective NonCatalytic Reduction (SNCR) 
Inputs

Reagent (1:Urea  2:Ammonia) integer 1
Number of Injector Levels integer 3
Number of Injectors integer 18
Number of Lance Levels integer 0
Number of Lances integer 0
Steam or Air Injection for Ammonia (1: Steam, 2:  Air) integer 1
NOX Reduction Efficiency fraction 0.87 0.70 See Emission Rate Table A-5.
Inlet NOx lbs/MMBtu 0.9 See Emission Rate Table A-5.
NH3/NOX Stoichiometric Ratio NH3/NOX 1.2
Urea/NOX Stoichiometric Ratio Urea/NOX 1.2
Urea Cost $/ton 428 225 See Economic Input (Table A-15)
Ammonia Cost $/ton 510 206 See Economic Input (Table A-15)
Water Cost $/1,000 gal 0.51 0.41 See Economic Input (Table A-15)

Low NOx Burner Technology Inputs

NOX Reduction Efficiency fraction 0.522 0.35 See Emission Rate Table A-5.

Boiler Type
T:T-fired, 
W:Wall

W T From Burns & McDonald

Retrofit Difficulty
L:Low,  

A:Average, 
H:High

L A From Burns & McDonald

Notes:
1) Default values are only noted if the value differs from the EEC input value.
2) Some % of installed cost inputs for LSFO and LSD not shown due to using default values.
3) Natural Gas Reburning technology cost estimate not conducted due to lack of a natural gas supply in Ely, Nevada.  

Table A-17

CUE Cost Input Data - BACT Analysis

Ely Energy Center
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Revised 10/24/07  Confidential



LSFO (Wet Scrubber) Input Assumptions Units
CUE Cost EEC 

Input Values
CUE Cost 

Default Values1 Notes

SO2 Removal Required % 97.0% 95% See Emission Rate Table A-7.
L/G Ratio gal / 1000 acf 125
Design Scrubber with Dibasic Acid Addition? Integer 2
      (1 = yes, 2 = no)
Adiabatic Saturation Temperature °F 127
Reagent Feed Ratio Factor 1.05
      (Mole CaCO3 / Mole SO2 removed)
Scrubber Slurry Solids Concentration Wt. % 15%
Stacking, Landfill, Wallboard Integer 2 1
      (1 = stacking, 2 = landfill, 3 = wallboard)
Number of Absorbers Integer 4 1
      (Max. Capacity = 700 MW per absorber)
Absorber Material Integer 1
      (1 = alloy, 2 = RLCS)
Absorber Pressure Drop in. H2O 6
Reheat Required ? Integer 1
      (1 = yes, 2 = no)
Amount of Reheat °F 25
Reagent Bulk Storage Days 60
Reagent (Limestone) Cost (delivered) $/ton $20.50 $15 See Economic Input (Table A-15)
Landfill Disposal Cost $/ton $13.33 $30 See Economic Input (Table A-15)
Stacking Disposal Cost $/ton $6
Credit for Gypsum Byproduct $/ton $0 $2 Assuming no gypsum production

LSD (Dry Scrubber) Input Assumptions

SO2 Removal Required % 95.5% 90% See Emission Rate Table A-9.
Adiabatic Saturation Temperature °F 127
Flue Gas Approach to Saturation °F 20
Spray Dryer Outlet Temperature °F 147
Reagent Feed Ratio Factor 1.11
      (Mole CaO / Mole Inlet SO2)
Recycle Rate Factor 7.5
      (lb recycle / lb lime feed)
Recycle Slurry Solids Concentration Wt. % 35%
Number of Absorbers Integer 6 1
      (Max. Capacity = 300 MW per spray dryer)
Absorber Material Integer 1
      (1 = alloy, 2 = RLCS)
Spray Dryer Pressure Drop in. H2O 5
Reagent Bulk Storage Days 60
Reagent Cost (delivered) $/ton $67.20 $65 See Economic Input (Table A-15)
Dry Waste Disposal Cost $/ton $13.33 $30 See Economic Input (Table A-15)

Notes:
1) Default values are only noted if the value differs from the EEC input value.
2) Some % of installed cost inputs for LSFO and LSD not shown due to using default values.

2 - 850MW gross; need 3 absorbers per 
boiler

2 - 850MW gross; need 2 absorbers per 
boiler

Table A-18

CUE Cost Input Data - BACT Analysis

Ely Energy Center

SO2 Control Technologies1

Revised 10/24/07  Confidential



BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS 
ELY ENERGY CENTER 
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SUMMARY OF RACT/BACT/LAER CLEARINGHOUSE (RBLC)  
DATABASE LIMITS FOR PC BOILERS  
PERMITTED FROM 1996 TO MID-2006 

 



RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
EMISSION LIMIT 

(LB/MMBTU) REMARKS

OK-0118
WESTERN FARMERS ELECTRIC 

COOP
HUGO GENERATING STA

 COAL-FIRED STEAM EGU 
BOILER (HU-UNIT 2) 750 MW 97-058-C M-2 

PSD 2/9/2007

LOW NOX BURNERS (LNB) W/ 
OVERFIRE AIR (OFA) AND 

SELECTIVE CATALYTIC 
REDUCTION (SCR)

-- 0.07
0.05

30 DAY ROLLING AVERAGE
12 MONTH ROLLING AVERAGE

WY-0063 BLACK HILLS CORPORATION
WYGEN 3 PC BOILER 100 MW CT-4517 2/5/2007 SCR/LNB/OVERFIRE AIR -- 0.05

0.05 (65 LB/H)

12 MONTH ROLLING AVERAGE
30 DAY ROLLING AVERAGE  

(Calculation based on 1300 
MMBtu/hr)

TX-0489

SOUTHWESTERN PUBLIC SERVICE 
COMPANY

SOUTHWESTERN PUBLIC SERVICE 
COMPANY-HARRINGTON STATION

UNIT 3 BOILER 389 MW P017M1 10/17/2006

LOW NOX BURNERS, 
SEPARATED OVERFIRE AIR 

WINDBOX, WITH ADDITIONAL 
YAW CONTROL OF THE 

BURNERS FOR ADDITIONAL NOX 
CONTROL

57 0.3

TX-0499
SANDY CREEK ENERGY 

ASSOCIATES SANDY CREEK 
ENERGY STATION

PULVERIZED COAL BOILER 800 MW NET PSD-TX 1039 
AND 70861 7/24/2006

AT THIS POINT, THE FLUE GAS 
HAS BEEN COOLED TO THE 

APPROPRIATE TEMPERATURE 
FOR SCR, SO IT NEXT PASSES 
THROUGH THE SCR REACTOR, 
WHERE NOX IS REDUCED TO 

FORM NITROGEN.

-- 0.2 (1637 LB/H)
0.07 (573 LB/H)

1-HR
30-DAY

--
SITHE GLOBAL - DESERT ROCK 
ENERGY FACILTY, NEW MEXICO 

(NAVAJO)

(2) 750 MW SCPC BOILERS, 
MINE MOUTH 750 MW

NOT YET 
ADDED TO 

RBLC
7/1/2006 LNB + SCR -- 0.06 24-HR AVG

PULVERIZED COAL BOILER - 
UNIT 1 7,800 MMBTU/HR 0.1 30 DAY ROLLING AVERAGE

PULVERIZED COAL BOILER - 
UNIT 2 7,800 MMBTU/HR

KCPL SHALL INSTALL SCR UNIT 
FOR THE UNIT 2 BOILER TO 

REDUCE NOX EMISSIONS AND 
ALSO SHALL INSTALL WET 

SCRUBBER TO REDUCE SOX 
EMISSIONS. BOTH CONTROLS 
ARE NOT BACT FOR NOX AND 

SOX

0.08 30 DAY ROLLING AVERAGE

TX-1037
CITY PUBLIC SERVICES - J.K. 

SPRUCE
ELECTRIC GENERATING UNIT 2

PULVERIZED COAL FIRED 
ELECTRIC STEAM BOILER 750 MW

NOT YET 
ADDED TO 

RBLC
1/19/2006 COMBUSTION CONTROLS, SCR -- 0.05 ANNUAL AVERAGE, BACT-PSD

VA-0296
VIRGINIA POLYTECHNIC INSTITUTE 

AND STATE UNIVERSITY
VIRGINIA TECH

 OPERATION OF BOILER 11 147 MMBtu/H 20124 9/15/2005

EMISSIONS CONTROLLED BY A 
MASS-FEED STOKER 

CONFIGURATION WITH LOW 
EXCESS AIR/STAGED 

COMBUSTION

-- 0.246 30-DAY ROLLING, BACT-PSD

LA-0176 LOUISIANA GENERATING, LLC 
BIG CAJUN II POWER PLANT

  NEW 675 MW PULVERIZED 
COAL BOILER (UNIT 4) 675 MW PC   PSD-LA-677   08/22/2005

LOW NOX BURNERS AND 
SELECTIVE CATALYTIC 

REDUCTION
70 0.07 ANNUAL AVERAGE

--

LOUISVILLE GAS AND ELECTRIC CO 
(LG&E)

TRIMBLE COUNTY GENERATING 
STATION, KENTUCKY

PC 750 MW
NOT YET 

ADDED TO 
RBLC

7/6/2005 SCR -- 0.05 DAILY AVERAGE and ANNUAL 
AVERAGE, BACT does not apply

-- XCEL ENERGY COMANCHE STATION,
COLORADO SCPC 750 MW

NOT YET 
ADDED TO 

RBLC
7/5/2005 SCR -- 0.08 30-DAY ROLLING, NET-OUT

NV-0036
NEWMONT NEVADA ENERGY 

INVESTMENT, LLC 
TS POWER PLANT

  200 MW PC COAL BOILER 200 MW PC   AP4911-1349   05/05/2005 SCR & LOW NOX BURNERS -- 0.067 24-HR ROLLING

RBLC - PSD Sources for NOx
Pulverized Coal Boilers

Table B - 1

MO-0071
GREAT PLAINS ENERGY KANSAS 
CITY POWER & LIGHT COMPANY - 

IATAN STATION
012006-019 1/27/2006

Table B - 1 Page 1 of 22



RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
EMISSION LIMIT 

(LB/MMBTU) REMARKS
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-- LS POWER, SANDY CREEK ENERGY 
STATION, TEXAS PC 800 MW

NOT YET 
ADDED TO 

RBLC
3/05 DRAFT SCR & LOW NOX BURNERS -- 0.15 NCDB

NE-0031 OMAHA PUBLIC POWER DISTRICT 
OPPD - NEBRASKA CITY STATION   UNIT 2 BOILER 660 MW (Net)   58343C01   03/09/2005 SELECTIVE CATALYTIC 

REDUCTION (SCR) 90 0.07 30-DAY ROLLING

*MO-0060
CITY UTILITIES OF SPRINGFIELD 

CITY UTILITIES OF SPRINGFIELD - 
SOUTHWEST POWER STATION

  PULVERIZED COAL FIRED 
BOILER 275 MW PC   122004-007   12/15/2004 GOOD COMBUSTION 

PRACTICES ALONG WITH SCR 82.6 0.08 30-DAY ROLLING (EXCL. 
STARTUP/ SHUTDOWN)

--
LONGLEAF ENERGY ASSOCIATES, 
LLC (LS POWER DEVELOPMENT, 

LLC), GEORGIA
2 600-MW PC BOILERS 600 MW

NOT YET 
ADDED TO 

RBLC

11/04 
APPLICATION LNB + OFA + SCR -- 0.07 30-DAY AVERAGE, NCDB

WI-0228 WISCONSIN PUBLIC SERVICE 
WPS - WESTON PLANT

  SUPER CRITICAL 
PULVERIZED COAL 

ELECTRIC STEAM BOILER 
(S04, P04)

500 MW SCPC   04-RV-248   10/19/2004

LOW NOX BURNERS, GOOD 
COMBUSTION PRACTICES 

SELECTIVE CATALYTIC 
REDUCTION (SCR)

0.07, 0.06 30-DAY ROLLING, 12 MO. AVG 
(INCL. STARTUP/ SHUTDOWN)

UT-0065

INTERMOUNTAIN POWER SERVICE 
CORPORATION 

INTERMOUNTAIN POWER 
GENERATING STATION - UNIT #3

  PULVERIZED COAL FIRED 
ELECTRIC GENERATING 

UNIT

900 MW (Net) and 
950 MW (Gross) 

PC

  DAQE-
AN0327010-04   10/15/2004 LOW NOX BURNERS, OVER FIRE 

AIR, SCR 80 0.07 30-DAY ROLLING

NE-0018 HASTINGS UTILITIES 
WHELAN ENERGY CENTER   BOILER, UNIT 2 UTILITY 220MW Utility 

Boiler   58048   03/30/2004 SELECTIVE CATALYTIC 
REDUCTION -- 0.08 30-DAY ROLLING

WV-0023 LONGVIEW POWER, LLC
MAIDSVILLE   BOILER, PC 600 MW   R14-0024   03/02/2004 LOW-NOX BURNERS IN SERIES 

WITH SCR -- 0.08 24-HR ROLLING

SC-0104
SANTEE COOPER 

SANTEE COOPER CROSS 
GENERATING STATION

  BOILER, NO. 3 AND NO. 4 600 MW PC Each   0420-0030-CI   02/05/2004 LOW NOX BURNERS AND SCR -- 0.08

03-RV 166
WISCONSIN ELECTRIC POWER 

COMPANY 
OAK CREEK POWER PLANT

2 SUPER CRITICAL 
PULVERIZED COAL BOILERS 615 MW

NOT YET 
ADDED TO 

RBLC
1/14/2004 GOOD COMBUSTION 

PRACTICES, LNB, SCR -- 0.07 BACT-PSD

TX-0298
RELIANT ENERGY INC 

WA PARISH ELECTRIC GENERATING 
STATION

  (2) BOILERS, UNITS 5 & 6, 
COAL & GAS, WAP5&6 7400 MMBTU/H

 PSD-TX-901, 
PSD-TX-902 & 

-33M1
  10/15/2003 -- -- 0.403 EACH UNIT

  BOILER UNIT 7, COAL, 
WAP7 6700 MMBTU/H -- -- 0.324

  BOILER UNIT 7, COAL & 
GAS, WAP7 6700 MMBTU/H -- -- 0.352

  (2) BOILERS, UNITS 5 & 6, 
WAP5&6, COAL 7400 MMBTU/H -- -- 0.38

AR-0074 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER , UNIT 1 - SN-01 PC Boiler 550-

800MW   1995-AOP-R0   08/20/2003 LOW NOX BURNERS -- 0.09

AR-0079 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER - SN-01 PC Boiler 550-

800MW   1995-AOP-R0   08/20/2003 LOW NOX BURNERS -- 0.09

MT-0022
BULL MOUNTAIN DEV. COMPANY 

BULL MOUNTAIN, NO. 1, LLC - 
ROUNDUP POWER PROJECT

  BOILER, PC NO. 2 390 MW PC   3182-00   07/21/2003 LOW NOX BURNER, OVERFIRE 
AIR, SCR 90 0.07 24-HR ROLLING

  BOILER, PC NO. 1 390 MW PC LOW NOX BURNER, OVERFIRE 
AIR, AND SCR. 90 0.07 24-HR ROLLING

IA-0067 MIDAMERICAN ENERGY COMPANY
(COUNCIL BLUFFS)

  CBEC 4 BOILER & 3 
CARBON SILOS 7675 MMBTU/H  PROJECT 02-

528   06/17/2003
LOW NOX BURNERS, OVERFIRE 
AIR, AND SELECTIVE CATALYTIC 

REDUCTION
60 0.07 30-DAY ROLLING

TX-0358
RELIANT ENERGY, INC 

WASHINGTON PARISH ELECTRIC 
GENERATING STATION

  (2) BOILER STACKS, WAP 5 
& 6 , COAL ONLY 6750 MMBTU/H   PSD-TX-33 

M1   10/15/2002 -- -- 0.382 EACH UNIT

  BOILER STACK, WAP 7, 
COAL ONLY 6700 MMBTU/H -- -- 0.325

Table B - 1 Page 2 of 22
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KY-0084

THOROUGHBRED GENERATING 
COMPANY, LLC 

THOROUGHBRED GENERATING 
STATION

  BOILER, COAL, (2) Two 750-MW PC 
Boilers   V-02-001   10/11/2002 PROPER BOILER DESIGN, LOW 

NOX BURNERS, AND SCR 0.08 30-DAY ROLLING

KS-0026 SAND SAGE POWER, LLC 
HOLCOMB UNIT #2   BOILER, PULVERIZED COAL 600 MW PC   0550087/C-

3855   10/08/2002
SCR, LOW NOX BURNERS, 
SEPARATED OVERFIRE AIR 

(SOFA)
70 0.08 AFTER INITIAL 18 MO.

WY-0057 BLACK HILLS CORPORATION 
WYGEN 2   BOILER, 500 MW PC 500 MW PC   CT-3030   09/25/2002 LOW NOX BURNERS/SCR -- 0.07 30-DAY ROLLING

MT-0027 ROCKY MOUNTAIN POWER, INC. 
HARDIN GENERATOR PROJECT

  BOILER, PULVERIZED COAL-
FIRED 113 MW PC   3185-00   06/11/2002 SELECTIVE CATALYTIC 

REDUCTION -- 0.09 30-DAY ROLLING

VA-0268 MARTINSVILLE THERMAL, LLC 
THERMAL VENTURES   BOILER, STEAM 120 MMBTU/H   30529   02/15/2002

GOOD COMBUSTION 
PRACTICES, CLEAN BURNING 

FUEL, AND CONTINUOUS 
EMISSION MONITORING DEVICE.

-- 0.4

LA-0122 INTERNATIONAL PAPER - 
MANSFIELD MILL

  POWER BOILER #1 & #2, 
COAL 645 MMBTU/H   PSD-LA-93 

(M-6)   08/14/2001 LOW NOX STAGED BURNERS, 
CMS FOR O2 NOX EMISSIONS -- 0.7

TX-0342
RELIANT ENERGY INC 

LIMESTONE ELECTRIC GENERATING 
STATION

  (2) BOILER UNIT 1 & 2 
SCRUBBER STACKS, LMS1 & 

2
7863 MMBTU/H   PSD-TX-371 

(M3)   05/23/2001 WATER INJECTION -- 0.5 CALCULATED

TX-0275
RELIANT ENERGY, INC.
W.A. PARISH ELECTRIC 
GENERATING STATION

  UTILITY BOILER UNIT 8 650 MW   PSD-TX-234   12/21/2000

COMBUSTION TUNING, 
PROPOSED LOW-NOX 

BURNER/OVERFIRE-AIR 
SYSTEM, SCR. SEE NOTES.

-- 0.43 USING THROUGHPUT

MO-0050 KANSAS CITY POWER & LIGHT CO. - 
HAWTHORN STATION

  ELECTRIC GENERATION, 
BOILER, COAL 384 T/H   888   08/17/1999

SELCTIVE CATALYTIC 
REDUCTION (SCR) & GOOD 

COMBUSTION PRACTICE
-- 0.08, 0.12 30-DAY AVG, 24-HR AVG

PA-0163 AES BEAVER VALLEY PARTNERS, 
INC.

  BOILER, PULVERIZED COAL 
FIRED 550 MMBTU/H  040446B    06/01/1999 LNB/SOFA MODEL DRB-XCL, 

LOW NOX BURNER 15 0.7

*PA-0176 ORION POWER MIDWEST LP   BOILERS, COAL (3) 1029 MMBTU/H   37-00023   04/08/1999 OVERFIRE AIR, LOW NOX 
BURNERS -- 0.5

UT-0053 DESERET GENERATION AND 
TRANSMISSION COMPANY   COAL FIRED BOILER 500 MW   DAQE-186-98   03/16/1998 BOILER DESIGN 99.599 0.55, 0.5 30-DAY AVG, ANNUAL AVG

WY-0039 TWO ELK GENERATION PARTNERS, 
LIMITED PARTNERSHIP

  BOILER, STEAM ELECTRIC 
POWER GENERATING 250 MW   CT-1352   02/27/1998

LOW NOX BURNERS WITH OVER 
FIRE AIR AND SELECTIVE 
CATALYTIC REDUCTION

75 0.15 30-DAY ROLLING

WY-0047 ENCOAL CORPORATION-ENCOAL 
NORTH ROCHELLE FACILITY

  BOILER, COAL FIRED, MAIN 
STACK 240 MW   CT-1324   10/10/1997 LOW NOX BURNERS WITH FLUE 

GAS RECIRCULATION. 0.16

WY-0048 WYGEN, INC. - WYGEN UNIT ONE
  BOILER, PULVERIZED COAL 

FIRED, STEAM ELECTRIC 
POWE

PC 80 MW   CT-1236   09/06/1996 LOW NOX BURNERS AND 
OVERFIRE AIR 56 0.22 30-DAY ROLLING

NC-0057 ROANOKE VALLEY PROJECT II BOILER, PULVERIZED COAL-
FIRED 517 MMBTU/HR 6964R2 12/7/1992 SNCR -- 0.17 BACT-PSD

Table B - 1 Page 3 of 22
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NJ-0015 KEYSTONE COGENERATION 
SYSTEMS, INC. 

 BOILER (PULVERIZED 
BITUMINOUS COAL) 2116.00 MMBTU/H 01-89-3983 9/6/1991 SNCR OR SCR -- 0.17

CASE-BY-CASE, SCR OR SNCR 
SYSTEM MUST BE DESIGNED 
TO ACHIEVE 0.10 LB/MMBTU 
NOX. AFTER FIVE YEARS OF 
OPERATION WITH SCR OR 

TWO YEARS OF OPERATION W/ 
SNCR SYSTEM, THE FINAL 

PERMIT LIMIT WILL BE 
MODIFIED BY MULTIPLYING 1.2 

WITH THE NOX LEVEL THAT 
CAN BE CONSISTENTLY 

ACHIEVED. 2. COST 
INFORMATION FOR CONTROL 

OPTIONS SELECTED: SO2 - 
$519/TON NOX - $3980/TON 
(SNCR) - $13196/TON (SCR) 

Table B - 1 Page 4 of 22



RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
EMISSION LIMIT 

(LB/MMBTU) REMARKS

OK-0118
WESTERN FARMERS ELECTRIC 

COOP
HUGO GENERATING STA

 COAL-FIRED STEAM EGU 
BOILER (HU-UNIT 2) 750 MW 97-058-C M-2 

PSD 2/9/2007 WET LIMESTONE FLUE GAS 
DESULFURIZATION -- 0.065

0.065 (463 lb/hr)

30 DAY ROLLING AVERAGE
24-HOUR PERIOD (Calculation 

based on 7125 MMBtu/hr)

WY-0063 BLACK HILLS CORPORATION
WYGEN 3 PC BOILER 100 MW CT-4517 2/5/2007 DRY FGD -- 0.09

0.09 (117 lb/hr)

12 MONTH ROLLING AVERAGE
30 DAY ROLLING AVERAGE 
(Calculation based on 1300 

MMBtu/hr)

TX-0499 SANDY CREEK ENERGY ASSOCIATES 
SANDY CREEK ENERGY STATION PULVERIZED COAL BOILER 800 MW NET PSD-TX 1039 

AND 70861 7/24/2006 -- -- 0.3 (2456 lb/h)
0.12 (982 lb/hr)

1-HR
30-DAY (Calculation based on 

8185 MMBtu/hr)

--
SITHE GLOBAL - DESERT ROCK 
ENERGY FACILTY, NEW MEXICO 

(NAVAJO)

(2) 750 MW SCPC BOILERS, MINE 
MOUTH 750 MW

NOT YET 
ADDED TO 

RBLC
7/1/2006 LIMESTONE WET FGD -- 0.06 24-HR AVG

-- OTTER TAIL POWER COMPANY, 
SOUTH DAKOTA 600 MW SCPC BOILER 600 MW

NOT YET 
ADDED TO 

RBLC
DRAFT 4/06 WET SCRUBBER -- -- NOT SUBJECT TO BACT, NCDB

PULVERIZED COAL BOILER - 
UNIT 1

7,800 
MMBTU/HR -- -- 0.1 30 DAY ROLLING AVERAGE

PULVERIZED COAL BOILER - 
UNIT 2

7,800 
MMBTU/HR

KCPL SHALL INSTALL SCR 
UNIT FOR THE UNIT 2 BOILER 
TO REDUCE NOX EMISSIONS 

AND ALSO SHALL INSTALL 
WET SCRUBBER TO REDUCE 

SOX EMISSIONS. BOTH 
CONTROLS ARE NOT BACT 

FOR NOX AND SOX

0.09
0.56 (4374 lb/hr)

30-DAY ROLLING AVERAGE
24-HOUR ROLLING AVERAGE 

(Calculation based on 7800 
MMBtu/hr)

TX-1037
CITY PUBLIC SERVICES - J.K. 

SPRUCE
ELECTRIC GENERATING UNIT 2

PULVERIZED COAL FIRED 
ELECTRIC STEAM BOILER 750 MW

NOT YET 
ADDED TO 

RBLC
1/19/2006 WET FGD -- 0.1 ANNUAL AVERAGE, BACT-PSD

VA-0296
VIRGINIA POLYTECHNIC INSTITUTE 

AND STATE UNIVERSITY
VIRGINIA TECH

 OPERATION OF BOILER 11 147 MMBtu/H 20124 9/15/2005
DRY SCRUBBER FLUE GAS 
DESULFURIZATION SYSTEM 

AND CEMS
92 0.161 30-day rolling, BACT-PSD

LA-0176 LOUISIANA GENERATING, LLC 
BIG CAJUN II POWER PLANT

  NEW 675 MW PULVERIZED 
COAL BOILER (UNIT 4) 675 MW PC   PSD-LA-677   08/22/2005

OPTION 1: SEMI-DRY LIME 
SCRUBBER OPTION 2: WET 

FLUE GAS DESULFURIZATION 
SYSTEM

90 0.1

--

LOUISVILLE GAS AND ELECTRIC CO 
(LG&E)

TRIMBLE COUNTY GENERATING 
STATION, KENTUCKY

SCPC 750 MW
NOT YET 

ADDED TO 
RBLC

7/6/2005 WET FGD, WET ESP -- 0.107 DAILY AVERAGE and ANNUAL 
AVERAGE, BACT does not apply

-- XCEL ENERGY COMANCHE STATION, 
COLORADO SCPC 750 MW

NOT YET 
ADDED TO 

RBLC
7/5/2005 DRY FGD -- 0.1 30-Day Rolling Avg, NET-OUT

NV-0036
NEWMONT NEVADA ENERGY 

INVESTMENT, LLC 
TS POWER PLANT

  200 MW PC COAL BOILER 200 MW PC   AP4911-1349   05/05/2005 LIME SPRAY SPRAY DRY 
SCRUBBER 95

0.065 for S content 
< 0.45%

0.09 for S content 
> 0.45%

24-hr rolling

-- LS POWER, SANDY CREEK ENERGY 
STATION, TEXAS PC 800 MW

NOT YET 
ADDED TO 

RBLC
3/05 DRAFT DRY FGD -- 0.1 NCDB

NE-0031 OMAHA PUBLIC POWER DISTRICT O
PPD - NEBRASKA CITY STATION   UNIT 2 BOILER 660 MW (Net)   58343C01   03/09/2005

DRY FLUE GAS 
DESULFURIZATION & FABRIC 

FILTER
90 0.095, 0.163, 0.48 30-day rolling, 24-hr rolling, 3-hour 

rolling

Pulverized Coal Boilers
RBLC - PSD Sources for SO2

Table B - 1

MO-0071
GREAT PLAINS ENERGY KANSAS 
CITY POWER & LIGHT COMPANY - 

IATAN STATION
012006-019 1/27/2006
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
EMISSION LIMIT 

(LB/MMBTU) REMARKS

Pulverized Coal Boilers
RBLC - PSD Sources for SO2

Table B - 1

*MO-0060
CITY UTILITIES OF SPRINGFIELD 

CITY UTILITIES OF SPRINGFIELD - 
SOUTHWEST POWER STATION

  PULVERIZED COAL FIRED 
BOILER 275 MW PC   122004-007   12/15/2004 DRY FLUE GAS 

DESULFURIZATION > 90% 91.8 0.095 DRAFT 30-day rolling avg

--
LONGLEAF ENERGY ASSOCIATES, 
LLC (LS POWER DEVELOPMENT, 

LLC), GEORGIA
2 600-MW PC BOILERS 600 MW

NOT YET 
ADDED TO 

RBLC

11/04 
APPLICATION DRY FGD -- 0.12 30-DAY AVERAGE, NCDB

NH-0013
PUBLIC SERVICE OF NEW 

HAMPSHIRE 
SCHILLER STATION

  BOILER, COAL FIRED, UNIT #5

50 MW Wood-
fired unit with 

coal as backup 
fuel

  TP-B-0501   10/25/2004 LIME INJECTION, FUEL 
SULFUR LIMITS 70 0.12 24-hr avg

WI-0228 WISCONSIN PUBLIC SERVICE 
WPS - WESTON PLANT

  SUPER CRITICAL PULVERIZED 
COAL ELECTRIC STEAM BOILER 

(S04, P04)
500 MW SCPC   04-RV-248   10/19/2004

DRY FGD, LIMIT ON 
EMISSIONS ENTERING 

CONTROL SYSTEM: 1.23 
LBS/MMBTU 30 DAY AVG.

92 0.1, 0.09 30-day avg, 12 mo. Rolling avg

UT-0065

INTERMOUNTAIN POWER SERVICE 
CORPORATION 

INTERMOUNTAIN POWER 
GENERATING STATION - UNIT #3

  PULVERIZED COAL FIRED 
ELECTRIC GENERATING UNIT

900 MW (Net) 
and 950 MW 
(Gross) PC

  DAQE-
AN0327010-

04
  10/15/2004

WET FLUE GAS 
DESULPHURIZATION, LOW 

SULFER COAL
90 0.10, 0.09 24-block avg, 30-day rolling avg

NE-0018 HASTINGS UTILITIES 
WHELAN ENERGY CENTER   BOILER, UNIT 2 UTILITY 220MW Utility 

Boiler   58048   03/30/2004 SPRAY DRYER ABSORBER 
(SDA) 0.12, 1.10 30-day rolling avg. 3-hr rolling avg.

WV-0023 LONGVIEW POWER, LLC
MAIDSVILLE   BOILER, PC 600 MW   R14-0024   03/02/2004 SPRAY DRYER ABSORBER 

(SDA) 97 0.12, 0.15 24-hr rolling, 3-hour rolling

SC-0104
SANTEE COOPER 

SANTEE COOPER CROSS 
GENERATING STATION

  BOILER, NO. 3 AND NO. 4 600 MW PC 
Each   0420-0030-CI   02/05/2004 FLUE GAS DESULFURIZATION 

(WET SCRUBBING) 95 0.13

03-RV 166
WISCONSIN ELECTRIC POWER 

COMPANY 
OAK CREEK POWER PLANT

2 SUPER CRITICAL PULVERIZED 
COAL BOILERS 615 MW

NOT YET 
ADDED TO 

RBLC
1/14/2004 WET FGD -- 0.15 30-Day Rolling Avg, BACT-PSD

TX-0298
RELIANT ENERGY INC 

WA PARISH ELECTRIC GENERATING 
STATION

  (2) BOILERS, UNITS 5 & 6, COAL 
& GAS, WAP5&6 7400 MMBTU/H

 PSD-TX-901, 
PSD-TX-902 & 

-33M1
  10/15/2003 FUEL S CONTENT LIMITED -- 1.2 Each unit

  BOILER UNIT 7, COAL, WAP7 6700 MMBTU/H LIMITED FUEL S CONTENT -- 1.2

  BOILER UNIT 7, COAL & GAS, 
WAP7 6700 MMBTU/H FUEL S CONTENT LIMITED -- 1.2

  (2) BOILERS, UNITS 5 & 6, 
WAP5&6, COAL 7400 MMBTU/H FUEL S CONTENT LIMITED -- 1.06

AR-0074 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER , UNIT 1 - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 DRY FLUE GAS 
DESULFURIZATION -- 0.16

AR-0079 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 DRY FLUE GAS 
DESULFURIZATION -- 0.16

MT-0022
BULL MOUNTAIN DEV. COMPANY 

BULL MOUNTAIN, NO. 1, LLC - 
ROUNDUP POWER PROJECT

  BOILER, PC NO. 2 390 MW PC   3182-00   07/21/2003 DRY FLUE GAS 
DESULFURIZATION (FGD) 94.5 0.12 24 hr avg

  BOILER, PC NO. 1 390 MW PC DRY FLUE GAS 
DESULFURIZATION (FGD) 94.5 0.12 24 hr avg

IA-0067 MIDAMERICAN ENERGY COMPANY
(COUNCIL BLUFFS)

  CBEC 4 BOILER & 3 CARBON 
SILOS 7675 MMBTU/H  PROJECT 02-

528   06/17/2003 LIME SPRAY DRYER FLUE GAS 
DESULFURIZATION 92 0.1 30-day rolling avg

TX-0358
RELIANT ENERGY, INC 

WASHINGTON PARISH ELECTRIC 
GENERATING STATION

  (2) BOILER STACKS, WAP 5 & 6 , 
COAL ONLY 6750 MMBTU/H   PSD-TX-33 

M1   10/15/2002 -- -- 1.2

  BOILER STACK, WAP 7, COAL 
ONLY 6700 MMBTU/H BURN LOW-S 

SUBBITUMINOUS COAL -- 1.2
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
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Pulverized Coal Boilers
RBLC - PSD Sources for SO2

Table B - 1

KY-0084

THOROUGHBRED GENERATING 
COMPANY, LLC 

THOROUGHBRED GENERATING 
STATION

  BOILER, COAL, (2) Two 750-MW 
PC Boilers   V-02-001   10/11/2002

WET FLUE GAS 
DESULFURIZATION (FGD), 

WESP, AND PROPER BOILER 
DESIGN

-- 0.167, 0.41 30-day rolling avg, 24 hr-avg

KS-0026 SAND SAGE POWER, LLC 
HOLCOMB UNIT #2   BOILER, PULVERIZED COAL 600 MW PC   0550087/C-

3855   10/08/2002 DRY FLUE GAS 
DESULFURIZATION 94 0.12

WY-0057 BLACK HILLS CORPORATION 
WYGEN 2   BOILER, 500 MW PC 500 MW PC   CT-3030   09/25/2002 SEMI-DRY LIME SPRAY DRYER 

ABSORBER -- 0.1, 0.15 30-day rolling avg, 24 hr-avg

MT-0027 ROCKY MOUNTAIN POWER, INC. 
HARDIN GENERATOR PROJECT

  BOILER, PULVERIZED COAL-
FIRED 113 MW PC   3185-00   06/11/2002 WET VENTURI SCRUBBER -- 0.11 30-day rolling avg, Revised 2004, 

Ntl. Coal Database

VA-0268 MARTINSVILLE THERMAL, LLC 
THERMAL VENTURES   BOILER, STEAM 120 MMBTU/H   30529   02/15/2002

GOOD COMBUSTION 
PRACTICES, CLEAN BURNING 

FUEL, AND CONTINUOUS 
EMISSION MONITORING 

DEVICE.

-- 0.47

LA-0122 INTERNATIONAL PAPER - MANSFIELD 
MILL   POWER BOILER #1 & #2, COAL 645 MMBTU/H   PSD-LA-93 

(M-6)   08/14/2001 SULFUR IN COAL NOT TO 
EXCEED 1.2% BY WEIGHT -- 1.2

TX-0342
RELIANT ENERGY INC 

LIMESTONE ELECTRIC GENERATING 
STATION

  (2) BOILER UNIT 1 & 2 
SCRUBBER STACKS, LMS1 & 2 7863 MMBTU/H   PSD-TX-371 

(M3)   05/23/2001 WET LIMESTONE FLUE GAS 
DESULFURIZATION -- 0.82

TX-0275
RELIANT ENERGY, INC.

W.A. PARISH ELECTRIC GENERATING 
STATION

  UTILITY BOILER UNIT 8 650 MW   PSD-TX-234   12/21/2000 FLUE GAS DESULURIZATION -- 0.3 calculated using throughput

MO-0050 KANSAS CITY POWER & LIGHT CO. - 
HAWTHORN STATION

  ELECTRIC GENERATION, 
BOILER, COAL 384 T/H   888   08/17/1999

DRY FLUE GAS 
DESULFURIZATION & LOW 
SULFUR COAL. EMISSION 
LIMIT BASIS - 30-DAY AVG.

-- 0.12

PA-0162 EDISON MISSION ENERGY   BOILER, COAL, PULVERIZED 
BITUMINOUS, UNIT 3

PC  6600 
MMBTU/H   32-0055C   05/25/1999 WET LIMESTONE SCRUBBER 92 0.4

*PA-0176 ORION POWER MIDWEST LP   BOILERS, COAL (3) 1029 MMBTU/H   37-00023   04/08/1999 0.23 DRAFT  Calculated

UT-0053 DESERET GENERATION AND 
TRANSMISSION COMPANY   COAL FIRED BOILER 500 MW   DAQE-186-

98   03/16/1998 WET SCRUBBER 90 0.0976, 0.15 12 Mo. avg, 30-day avg

WY-0039 TWO ELK GENERATION PARTNERS, 
LIMITED PARTNERSHIP

  BOILER, STEAM ELECTRIC 
POWER GENERATING 250 MW   CT-1352   02/27/1998 LIME SPRAY DRY SCRUBBER 91 0.2, 0.17 2-hr fixed, 30-day roll

WY-0047 ENCOAL CORPORATION-ENCOAL 
NORTH ROCHELLE FACILITY

  BOILER, COAL FIRED, MAIN 
STACK 240 MW   CT-1324   10/10/1997 LIME SPRAY DRYER 73 0.2 2-hr fixed 

FL-0177 JEA - ST. JOHNS RIVER POWER 
PARK

  ELECTRIC UTILITY, BOILER, 
PETCOKE 100000 LB/H   PSD-FL-

010B   10/14/1996 FGD SCRUBBERS 0.67

WY-0048 WYGEN, INC. - WYGEN UNIT ONE   BOILER, PULVERIZED COAL 
FIRED, STEAM ELECTRIC POWE PC 80 MW   CT-1236   09/06/1996 CIRCULATING DRY SCRUBBER 92 0.2 2-hr rolling
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE
CONTROL TECHNOLOGY

CONTROL 
EFFICIENCY

EMISSION LIMIT 
(LB/MMBTU) REMARKS

OK-0118
WESTERN FARMERS ELECTRIC 

COOP
HUGO GENERATING STA

 COAL-FIRED STEAM EGU 
BOILER (HU-UNIT 2) 750 MW 97-058-C M-2 

PSD 2/9/2007 WET FLUE GAS 
DESULFURIZATION 0.0037

TX-0499 SANDY CREEK ENERGY ASSOCIATES 
SANDY CREEK ENERGY STATION PULVERIZED COAL BOILER 800 MW NET PSD-TX 1039 

AND 70861 7/24/2006 0.0155 (127 lb/hr)
0.0037 (133 tpy)

(Calculation based on 8185 
MMBtu/hr)

--
SITHE GLOBAL - DESERT ROCK 
ENERGY FACILTY, NEW MEXICO 

(NAVAJO)

(2) 750 MW SCPC BOILERS, MINE 
MOUTH 750 MW

NOT YET 
ADDED TO 

RBLC
7/1/2006

LIMESTONE WET FGD, 
HYDRATED LIME INJECTION 

BEFORE FF
-- 0.004

-- OTTER TAIL POWER COMPANY, 
SOUTH DAKOTA 600 MW SCPC BOILER 600 MW

NOT YET 
ADDED TO 

RBLC
DRAFT 4/06 WET SCRUBBER AND 

BAGHOUSE -- 0.005 APPROX. 3-HRS FOR TEST 
RUNS, NCDB

TX-1037
CITY PUBLIC SERVICES - J.K. 

SPRUCE
ELECTRIC GENERATING UNIT 2

PULVERIZED COAL FIRED 
ELECTRIC STEAM BOILER 750 MW

NOT YET 
ADDED TO 

RBLC
1/19/2006 WET FGD, BAGHOUSE -- 0.0037 ANNUAL AVERAGE, BACT-PSD

--

LOUISVILLE GAS AND ELECTRIC CO 
(LG&E)

TRIMBLE COUNTY GENERATING 
STATION, KENTUCKY

SCPC 750 MW
NOT YET 

ADDED TO 
RBLC

7/6/2005 WET FGD, WET ESP -- 0.00499
CALCULATED FROM 26.6 LB/HR, 
5333 MMBTU/HR (1),  3-HR-AVG

-- XCEL ENERGY COMANCHE STATION, 
COLORADO SCPC 750 MW

NOT YET 
ADDED TO 

RBLC
7/5/2005 DRY FGD -- 0.0042

NV-0036
NEWMONT NEVADA ENERGY 

INVESTMENT, LLC 
TS POWER PLANT

  200 MW PC COAL BOILER 200 MW PC   AP4911-1349   05/05/2005
DRY SPRAY SCRUBBER & 

FABRIC FILTER DUST 
COLLECTION

-- 0.001 2.06 LB/HR, PRB COAL, BACT-
PSD

-- LS POWER, SANDY CREEK ENERGY 
STATION, TEXAS PC 800 MW

NOT YET 
ADDED TO 

RBLC
3/05 DRAFT DRY FGD, FF -- 0.0037 See Sandy Creek Energy 

Associates

NE-0031 OMAHA PUBLIC POWER DISTRICT O
PPD - NEBRASKA CITY STATION   UNIT 2 BOILER 660 MW (Net)   58343C01   03/09/2005

DRY FLUE GAS 
DESULFURIZATION & FABRIC 

FILTER
90 0.0042

*MO-0060
CITY UTILITIES OF SPRINGFIELD 

CITY UTILITIES OF SPRINGFIELD - 
SOUTHWEST POWER STATION

  PULVERIZED COAL FIRED 
BOILER 275 MW PC   122004-007   12/15/2004 -- -- --

--
LONGLEAF ENERGY ASSOCIATES, 
LLC (LS POWER DEVELOPMENT, 

LLC), GEORGIA
2 600-MW PC BOILERS 600 MW

NOT YET 
ADDED TO 

RBLC

11/04 
APPLICATION DRY FGD + BAGHOUSE -- 0.005 30-DAY AVERAGE, NCDB

WI-0228 WISCONSIN PUBLIC SERVICE 
WPS - WESTON PLANT

  SUPER CRITICAL PULVERIZED 
COAL ELECTRIC STEAM BOILER 

(S04, P04)
500 MW SCPC   04-RV-248   10/19/2004 DRY FGD SYSTEM + FF -- 0.005 24-HR AVG

UT-0065

INTERMOUNTAIN POWER SERVICE 
CORPORATION 

INTERMOUNTAIN POWER 
GENERATING STATION - UNIT #3

  PULVERIZED COAL FIRED 
ELECTRIC GENERATING UNIT

900 MW (Net) 
and 950 MW 
(Gross) PC

  DAQE-
AN0327010-

04
  10/15/2004

BAGHOUSE/FABRIC FILTER 
AND WET FLUE GAS 
DESULPHURIZATION

-- 0.0044 24-BLOCK AVG

WV-0023 LONGVIEW POWER, LLC
MAIDSVILLE   BOILER, PC 600 MW   R14-0024   03/02/2004 DRY SOLID INJECTION W/ 

FABRIC FILTER -- 0.0075 3-HR ROLLING

SC-0104
SANTEE COOPER 

SANTEE COOPER CROSS 
GENERATING STATION

  BOILER, NO. 3 AND NO. 4 600 MW PC 
Each   0420-0030-CI   02/05/2004 FLUE GAS DESULFURIZATION 

(WET SCRUBBING) 95 0.0014
CASE-BY-CASE

365-DAY AVG. PSD AVOIDANCE 
LIMIT

03-RV 166
WISCONSIN ELECTRIC POWER 

COMPANY 
OAK CREEK POWER PLANT

2 SUPER CRITICAL PULVERIZED 
COAL BOILERS 615 MW

NOT YET 
ADDED TO 

RBLC
1/14/2004 WET FGD, WET ESP -- 0.01 24-H Avg, BACT-PSD

TX-0298
RELIANT ENERGY INC 

WA PARISH ELECTRIC GENERATING 
STATION

  (2) BOILERS, UNITS 5 & 6, COAL 
& GAS, WAP5&6 7400 MMBTU/H

 PSD-TX-901, 
PSD-TX-902 & 

-33M1
  10/15/2003 FUEL S CONTENT LIMITED -- 0.0045 33 LB/H EACH UNIT, 145 T/YR 

EACH UNIT

RBLC - PSD Sources for H2S04
Pulverized Coal Boilers

Table B - 1
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE
CONTROL TECHNOLOGY

CONTROL 
EFFICIENCY
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(LB/MMBTU) REMARKS

RBLC - PSD Sources for H2S04
Pulverized Coal Boilers
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  BOILER UNIT 7, COAL, WAP7 6700 MMBTU/H -- -- 0.0043 29 LB/H EACH UNIT, 127 T/YR 
EACH UNIT

  BOILER UNIT 7, COAL & GAS, 
WAP7 6700 MMBTU/H FUEL S CONTENT LIMITED -- 0.0043 29 LB/H EACH UNIT, 127 T/YR 

EACH UNIT
  (2) BOILERS, UNITS 5 & 6, 

WAP5&6, COAL 7400 MMBTU/H FUEL S CONTENT LIMITED -- 0.0045 33 LB/H EACH UNIT, 145 T/YR 
EACH UNIT

AR-0074 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER , UNIT 1 - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 DRY FGD/FABRIC FILTER -- 0.0061

AR-0079 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 DRY FGD/FABRIC FILTER -- 0.0061

MT-0022
BULL MOUNTAIN DEV. COMPANY 

BULL MOUNTAIN, NO. 1, LLC - 
ROUNDUP POWER PROJECT

  BOILER, PC NO. 2 390 MW PC   3182-00   07/21/2003
DRY FLUE GAS 

DESULFURIZATION (FGD) 
SPRAY DRY ABSORBER

90 0.0064 25.7 LB/HR

  BOILER, PC NO. 1 390 MW PC
DRY FLUE GAS 

DESULFURIZATION (FGD) 
SPRAY DRY ABSORBER

90 0.0064

IA-0067 MIDAMERICAN ENERGY COMPANY   CBEC 4 BOILER & 3 CARBON 
SILOS 7675 MMBTU/H  PROJECT 02-

528   06/17/2003 LIME SPRAY DRYER FLUE GAS 
DESULFURIZATION 0.0042

TX-0358
RELIANT ENERGY, INC 

WASHINGTON PARISH ELECTRIC 
GENERATING STATION

  (2) BOILER STACKS, WAP 5 & 6 , 
COAL ONLY 6750 MMBTU/H   PSD-TX-33 

M1   10/15/2002 -- -- 0.0045 33 LB/H EACH UNIT, 145 T/YR 
EACH UNIT

  BOILER STACK, WAP 7, COAL 
ONLY 6700 MMBTU/H -- -- 0.0043 29 LB/H EACH UNIT, 127 T/YR 

EACH UNIT

KY-0084

THOROUGHBRED GENERATING 
COMPANY, LLC 

THOROUGHBRED GENERATING 
STATION

  BOILER, COAL, (2) Two 750-MW 
PC Boilers   V-02-001   10/11/2002

PROPER BOILER DESIGN AND 
CONTROL TECHNOLOGY, ESP, 

FGD, AND WESP
-- 4.97E-03

TX-0342
RELIANT ENERGY INC 

LIMESTONE ELECTRIC GENERATING 
STATION

  (2) BOILER UNIT 1 & 2 
SCRUBBER STACKS, LMS1 & 2 7863 MMBTU/H   PSD-TX-371 

(M3)   05/23/2001 LIMESTONE WET SCRUBBING -- 0.031 245 LB-HR EACH UNIT, 1071 
T/YR

TX-0275
RELIANT ENERGY, INC.

W.A. PARISH ELECTRIC GENERATING 
STATION

  UTILITY BOILER UNIT 8 650 MW   PSD-TX-234   12/21/2000 FABRIC FILTER, FLUE GAS 
DESULFURIZATION -- 0.0015

10.1 LB/HR, 40 T/YR BACT-PSD
PRIMARY FUEL IS NATURAL 

GAS

   

(1) http://www.air.ky.gov/NR/rdonlyres/A8CD2A65-97A5-454F-9DC0-7BF54F9E4B62/0/V02043R2Summary120104.pdf
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
EMISSION LIMIT 

(LB/MMBTU) REMARKS

OK-0118
WESTERN FARMERS ELECTRIC 

COOP
HUGO GENERATING STA

 COAL-FIRED STEAM EGU 
BOILER (HU-UNIT 2) 750 MW 97-058-C M-2 

PSD 2/9/2007 GOOD COMBUSTION 
CONTROL -- 0.15 30 DAY ROLLING AVERAGE

WY-0063 BLACK HILLS CORPORATION
WYGEN 3 PC BOILER 100 MW CT-4517 2/5/2007 GOOD COMBUSTION -- 0.15 3 X 1-HOUR TESTS

TX-0499 SANDY CREEK ENERGY ASSOCIATES 
SANDY CREEK ENERGY STATION PULVERIZED COAL BOILER 800 MW NET PSD-TX 1039 

AND 70861 7/24/2006 -- -- 0.3 (2456 lb/hr)
0.15 (1228 lb/hr)

1-HR
30-DAY (Calculation based on 

8185 MMBtu/hr)

--
SITHE GLOBAL - DESERT ROCK 
ENERGY FACILTY, NEW MEXICO 

(NAVAJO)

(2) 750 MW SCPC BOILERS, MINE 
MOUTH 750 MW

NOT YET 
ADDED TO 

RBLC
7/1/2006 GOOD COMBUSTION 

PRACTICES -- 0.1 24-HR AVG

-- OTTER TAIL POWER COMPANY, 
SOUTH DAKOTA 600 MW SCPC BOILER 600 MW

NOT YET 
ADDED TO 

RBLC
DRAFT 4/06 COMBUSTION CONTROL -- 0.16 APPROX. 3-HRS FOR TEST 

RUNS, NCDB

*MI-0379 DETROIT EDISON COMPANY
MONROE POWER PLANT  BOILER NO. 1 7624 MMBTU/H  330-05   03/03/2006 GOOD COMBUSTION 

PRACTICES --

PULVERIZED COAL BOILER - 
UNIT 1

7,800 
MMBTU/HR

GOOD COMBUSTION 
CONTROL PRATICE 99 0.16 30 DAY ROLLING AVERAGE

PULVERIZED COAL BOILER - 
UNIT 2

7,800 
MMBTU/HR 0.14 30 DAY ROLLING AVERAGE

TX-1037
CITY PUBLIC SERVICES - J.K. 

SPRUCE
ELECTRIC GENERATING UNIT 2

PULVERIZED COAL FIRED 
ELECTRIC STEAM BOILER 750 MW

NOT YET 
ADDED TO 

RBLC
1/19/2006 GOOD COMBUSTION 

PRACTICES -- 0.15 ANNUAL AVERAGE, BACT-PSD

*MI-0380 DETROIT EDISON COMPANY 
ST. CLAIR POWER PLANT  BOILERS NO. 1 AND NO. 2 1900 MMBTU/H  288-05   01/04/2006 GOOD COMBUSTION 

PRACTICES --

*MI-0381 DETROIT EDISON COMPANY
MONROE POWER PLANT  BOILER NO. 4 7624 MMBTU/H 222-05   11/15/2005 GOOD COMBUSTION 

PRACTICES --

IA-0080 MIDAMERICAN ENERGY COMPANY 
NEAL ENERGY CENTER SOUTH   UNIT 4 BOILER 6900 MMBTU/H   05-A-655-P   09/28/2005 GOOD COMBUSTION 

PRACTICES -- 0.42 CALENDAR DAY

VA-0296
VIRGINIA POLYTECHNIC INSTITUTE 

AND STATE UNIVERSITY
VIRGINIA TECH

 OPERATION OF BOILER 11 147 MMBtu/H 20124 9/15/2005 CEM -- 0.226 BACT-PSD

LA-0176 LOUISIANA GENERATING, LLC 
BIG CAJUN II POWER PLANT

  NEW 675 MW PULVERIZED 
COAL BOILER (UNIT 4) 675 MW PC   PSD-LA-677   08/22/2005

OPTIMUM BURNER DESIGN 
AND GOOD COMBUSTION 

TECHNIQUES
-- 0.135 ANNUAL AVERAGE

--

LOUISVILLE GAS AND ELECTRIC CO 
(LG&E)

TRIMBLE COUNTY GENERATING 
STATION, KENTUCKY

PC 750 MW
NOT YET 

ADDED TO 
RBLC

7/6/2005 GOOD COMBUSTION 
PRACTICES. -- 0.1 3-HR

-- XCEL ENERGY COMANCHE STATION, 
COLORADO SCPC 750 MW

NOT YET 
ADDED TO 

RBLC
7/5/2005 GOOD COMBUSTION 

PRACTICES. -- 0.13 8-HR

ND-0021
MONTANA DAKOTA UTILITIES / 

WESTMORELAND POWER 
GASCOYNE GENERATING STATION

  BOILER, COAL-FIRED
175MW Net 
and 220MW 

Gross
  PTC 05005   06/03/2005 GOOD COMBUSTION 

PRACTICES. -- 0.154 3-HR

NV-0036
NEWMONT NEVADA ENERGY 

INVESTMENT, LLC 
TS POWER PLANT

  200 MW PC COAL BOILER 200 MW PC   AP4911-1349   05/05/2005 GOOD COMBUSTION 
PRACTICES -- 0.15 24-HR ROLLING

-- LS POWER, SANDY CREEK ENERGY 
STATION, TEXAS PC 800 MW

NOT YET 
ADDED TO 

RBLC
3/05 DRAFT COMBUSTION CONTROLS -- 0.15 NCDB

NE-0031 OMAHA PUBLIC POWER DISTRICT O
PPD - NEBRASKA CITY STATION   UNIT 2 BOILER 660 MW (Net)   58343C01   03/09/2005 COMBUSTION CONTROLS -- 0.16 3-HR ROLLING

RBLC - PSD Sources for CO
Pulverized Coal Boilers

Table B - 1

MO-0071
GREAT PLAINS ENERGY KANSAS 
CITY POWER & LIGHT COMPANY - 

IATAN STATION
012006-019 1/27/2006
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
EMISSION LIMIT 

(LB/MMBTU) REMARKS
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*MO-0060
CITY UTILITIES OF SPRINGFIELD 

CITY UTILITIES OF SPRINGFIELD - 
SOUTHWEST POWER STATION

  PULVERIZED COAL FIRED 
BOILER 275 MW PC   122004-007   12/15/2004 GOOD COMBUSTION 

PRACTICES -- 0.16

--
LONGLEAF ENERGY ASSOCIATES, 
LLC (LS POWER DEVELOPMENT, 

LLC), GEORGIA
2 600-MW PC BOILERS 600 MW

NOT YET 
ADDED TO 

RBLC

11/04 
APPLICATION

GOOD COMBUSTION 
PRACTICES -- 0.15 30-DAY AVERAGE, NCDB

WI-0228 WISCONSIN PUBLIC SERVICE 
WPS - WESTON PLANT

  SUPER CRITICAL PULVERIZED 
COAL ELECTRIC STEAM BOILER 

(S04, P04)
500 MW SCPC   04-RV-248   10/19/2004

GOOD COMBUSTION 
PRACTICES; LOW NOX 

BURNERS
-- 0.15 CALENDAR DAY AVG.

UT-0065

INTERMOUNTAIN POWER SERVICE 
CORPORATION 

INTERMOUNTAIN POWER 
GENERATING STATION - UNIT #3

  PULVERIZED COAL FIRED 
ELECTRIC GENERATING UNIT

900 MW (Net) 
and 950 MW 
(Gross) PC

  DAQE-
AN0327010-

04
  10/15/2004 COMBUSTION CONTROL -- 0.15 30-DAY ROLLING

GA-0114

TEMPLE INLAND, INC. 
INLAND PAPERBOARD AND 
PACKAGING, INC. - ROME 

LINERBOARD MILL

 BOILER, COAL FIRED 565 MMBTU/H   2631-115-
0021-V-01-4  10/13/2004

STAGED COMBUSTION AND 
GOOD COMBUSTION 

PRACTICES
-- 300.0000 PPM @ 3% O2

NE-0018 HASTINGS UTILITIES 
WHELAN ENERGY CENTER   BOILER, UNIT 2 UTILITY 220MW Utility 

Boiler   58048   03/30/2004 GOOD COMBUSTION 
CONTROLS -- 0.15

WV-0023 LONGVIEW POWER, LLC
MAIDSVILLE   BOILER, PC 600 MW   R14-0024   03/02/2004 GOOD COMBUSTION 

PRACTICES -- 0.11 3-HR ROLLING

SC-0104
SANTEE COOPER 

SANTEE COOPER CROSS 
GENERATING STATION

  BOILER, NO. 3 AND NO. 4 600 MW PC 
Each   0420-0030-CI   02/05/2004 GOOD COMBUSTION 

PRACTICES -- 0.16

03-RV 166
WISCONSIN ELECTRIC POWER 

COMPANY 
OAK CREEK POWER PLANT

2 SUPER CRITICAL PULVERIZED 
COAL BOILERS 615 MW

NOT YET 
ADDED TO 

RBLC
1/14/2004 GOOD COMBUSTION 

PRACTICES -- 0.12 24-H Avg, BACT-PSD

TX-0298
RELIANT ENERGY INC 

WA PARISH ELECTRIC GENERATING 
STATION

  (2) BOILERS, UNITS 5 & 6, COAL 
& GAS, WAP5&6 7400 MMBTU/H

 PSD-TX-901, 
PSD-TX-902 & 

-33M1
  10/15/2003 COMBUSTION CONTROL -- 0.302 EACH UNIT

  BOILER UNIT 7, COAL, WAP7 6700 MMBTU/H COMBUSTION CONTROL -- 0.282

  BOILER UNIT 7, COAL & GAS, 
WAP7 6700 MMBTU/H COMBUSTION CONTROL -- 0.294

  (2) BOILERS, UNITS 5 & 6, 
WAP5&6, COAL 7400 MMBTU/H COMBUSTION CONTROL -- 0.292 EACH UNIT

AR-0074 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER , UNIT 1 - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 COMBUSTION CONTROL -- 0.16

AR-0079 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 COMBUSTION CONTROL -- 0.16

MT-0022
BULL MOUNTAIN DEV. COMPANY 

BULL MOUNTAIN, NO. 1, LLC - 
ROUNDUP POWER PROJECT

  BOILER, PC NO. 2 390 MW PC   3182-00   07/21/2003 -- -- 0.15

  BOILER, PC NO. 1 390 MW PC -- -- 0.15

IA-0067 MIDAMERICAN ENERGY COMPANY
(COUNCIL BLUFFS)

  CBEC 4 BOILER & 3 CARBON 
SILOS 7675 MMBTU/H  PROJECT 02-

528   06/17/2003 COMBUSTION CONTROL -- 0.154 CALENDAR DAY AVG.

TX-0358
RELIANT ENERGY, INC 

WASHINGTON PARISH ELECTRIC 
GENERATING STATION

  (2) BOILER STACKS, WAP 5 & 6 , 
COAL ONLY 6750 MMBTU/H   PSD-TX-33 

M1   10/15/2002 COMBUSTION CONTROL -- 0.321 EACH UNIT

  BOILER STACK, WAP 7, COAL 
ONLY 6700 MMBTU/H COMBUSTION CONTROL -- 0.33

KY-0084

THOROUGHBRED GENERATING 
COMPANY, LLC 

THOROUGHBRED GENERATING 
STATION

  BOILER, COAL, (2) Two 750-MW 
PC Boilers   V-02-001   10/11/2002 PROPER BOILER DESIGN AND 

OPERATION -- 0.1 MMBTU/HR 30 DAY ROLLING 
AVG

Table B - 1 Page 11 of 22



RBLC ID CORPORATE/COMPANY & FACILITY 
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NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 
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KS-0026 SAND SAGE POWER, LLC 
HOLCOMB UNIT #2   BOILER, PULVERIZED COAL 600 MW PC   0550087/C-

3855   10/08/2002 GOOD COMBUSTION 
PRACTICES -- 0.15

WY-0057 BLACK HILLS CORPORATION 
WYGEN 2   BOILER, 500 MW PC 500 MW PC   CT-3030   09/25/2002 GOOD COMBUSTION 

CONTROL -- 0.15

MT-0027 ROCKY MOUNTAIN POWER, INC. 
HARDIN GENERATOR PROJECT

  BOILER, PULVERIZED COAL-
FIRED 113 MW PC   3185-00   06/11/2002 -- -- 0.15

VA-0268 MARTINSVILLE THERMAL, LLC 
THERMAL VENTURES   BOILER, STEAM 120 MMBTU/H   30529   02/15/2002

GOOD COMBUSTION 
PRACTICES, CLEAN BURNING 

FUEL, AND CONTINUOUS 
EMISSION MONITORING 

DEVICE.

-- 0.44

LA-0122 INTERNATIONAL PAPER - MANSFIELD 
MILL   POWER BOILER #1 & #2, COAL 645 MMBTU/H   PSD-LA-93 

(M-6)   08/14/2001 LESS THAN 0.041 LB/MMBTU 
FROM COAL -- 0.2

TX-0342
RELIANT ENERGY INC 

LIMESTONE ELECTRIC GENERATING 
STATION

  (2) BOILER UNIT 1 & 2 
SCRUBBER STACKS, LMS1 & 2 7863 MMBTU/H   PSD-TX-371 

(M3)   05/23/2001 -- -- 0.28 CALCULATED

TX-0275
RELIANT ENERGY, INC.

W.A. PARISH ELECTRIC GENERATING 
STATION

  UTILITY BOILER UNIT 8 650 MW   PSD-TX-234   12/21/2000 GOOD COMBUSTION 
PRACTICES -- 0.05 PRIMARY FUEL NATURAL GAS

MO-0050 KANSAS CITY POWER & LIGHT CO. - 
HAWTHORN STATION

  ELECTRIC GENERATION, 
BOILER, COAL 384 T/H   888   08/17/1999 GOOD COMBUSTION 

PRACTICES -- 0.16

*PA-0176 ORION POWER MIDWEST LP   BOILERS, COAL (3) 1029 MMBTU/H   37-00023   04/08/1999 -- -- 0.23 CALCULATED BASED ON 8760 
H/YR

UT-0053 DESERET GENERATION AND 
TRANSMISSION COMPANY   COAL FIRED BOILER 500 MW   DAQE-186-

98   03/16/1998 -- -- 602.45 T/Y

AR-0069 ENTERGY-ARKANSAS, INC. 
INDEPENDENCE  BOILER (2 EACH), COAL FIRED 8700 MMBTU/H 449-AOP-R0    03/10/1998 -- -- 0.37 CACULATED, 100 PPM 24-HR 

AVERAGE

WY-0039 TWO ELK GENERATION PARTNERS, 
LIMITED PARTNERSHIP

  BOILER, STEAM ELECTRIC 
POWER GENERATING 250 MW   CT-1352   02/27/1998 -- -- 0.15

WY-0047 ENCOAL CORPORATION-ENCOAL 
NORTH ROCHELLE FACILITY

  BOILER, COAL FIRED, MAIN 
STACK 240 MW   CT-1324   10/10/1997 -- -- 0.15

WY-0048 WYGEN, INC. - WYGEN UNIT ONE   BOILER, PULVERIZED COAL 
FIRED, STEAM ELECTRIC POWE PC 80 MW   CT-1236   09/06/1996

DUE TO THE LNB/OFA 
STRATEGY TO CONTROL NOX 

IT WOULD BE COUNTER 
PRODUCTIVE TO LIMIT CO

-- 0.15
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE
CONTROL TECHNOLOGY

CONTROL 
EFFICIENCY

EMISSION LIMIT 
(LB/MMBTU) REMARKS

OK-0118
WESTERN FARMERS ELECTRIC 

COOP
HUGO GENERATING STA

 COAL-FIRED STEAM EGU 
BOILER (HU-UNIT 2) 750 MW 97-058-C M-2 

PSD 2/9/2007 GOOD COMBUSTION 
CONTROLS -- 0.0036 ANNUAL

TX-0499 SANDY CREEK ENERGY ASSOCIATES 
SANDY CREEK ENERGY STATION PULVERIZED COAL BOILER 800 MW NET PSD-TX 1039 

AND 70861 7/24/2006 -- -- 0.0035 (29 lb/hr) Calculated based on 8185 MMBtu

SITHE GLOBAL - DESERT ROCK 
ENERGY FACILTY, NEW MEXICO 

(NAVAJO)

(2) 750 MW SCPC BOILERS, MINE 
MOUTH 750 MW

NOT YET 
ADDED TO 

RBLC
7/1/2006 GOOD COMBUSTION 

PRACTICES -- 0.003 --

-- OTTER TAIL POWER COMPANY, 
SOUTH DAKOTA 600 MW SCPC BOILER 600 MW

NOT YET 
ADDED TO 

RBLC
DRAFT 4/06 COMBUSTION CONTROL -- 0.0036 APPROX. 3-HRS FOR TEST 

RUNS, NCDB

PULVERIZED COAL BOILER - 
UNIT 1

7,800 
MMBTU/HR

GOOD COMBUSTION 
CONTROL PRACTICE -- 0.0036 --

PULVERIZED COAL BOILER - 
UNIT 2

7,800 
MMBTU/HR 0.0036 30 DAY ROLLING AVERAGE

TX-1037
CITY PUBLIC SERVICES - J.K. 

SPRUCE
ELECTRIC GENERATING UNIT 2

PULVERIZED COAL FIRED 
ELECTRIC STEAM BOILER 750 MW

NOT YET 
ADDED TO 

RBLC
1/19/2006 GOOD COMBUSTION 

PRACTICES -- 0.0025

VA-0296
VIRGINIA POLYTECHNIC INSTITUTE 

AND STATE UNIVERSITY
VIRGINIA TECH

 OPERATION OF BOILER 11 147 MMBtu/H 20124 9/15/2005 COM -- 0.002 BACT-PSD

LA-0176 LOUISIANA GENERATING, LLC 
BIG CAJUN II POWER PLANT

  NEW 675 MW PULVERIZED 
COAL BOILER (UNIT 4) 675 MW PC   PSD-LA-677   08/22/2005

OPTIMUM BURNER DESIGN 
AND GOOD COMBUSTION 

TECHNIQUES
-- 0.015 ANNUAL AVERAGE

--

LOUISVILLE GAS AND ELECTRIC CO 
(LG&E)

TRIMBLE COUNTY GENERATING 
STATION, KENTUCKY

PC 750 MW
NOT YET 

ADDED TO 
RBLC

7/6/2005 GOOD COMBUSTION 
PRACTICES. -- 0.0032 3-HR

-- XCEL ENERGY COMANCHE STATION, 
COLORADO SCPC 750 MW

NOT YET 
ADDED TO 

RBLC
7/5/2005 GOOD COMBUSTION 

PRACTICES. -- 0.0035 THREE TEST RUNS, BACT-PSD

-- LS POWER, SANDY CREEK ENERGY 
STATION, TEXAS PC 800 MW

NOT YET 
ADDED TO 

RBLC
3/05 DRAFT COMBUSTION CONTROLS -- 0.0036 NCDB

NE-0031 OMAHA PUBLIC POWER DISTRICT O
PPD - NEBRASKA CITY STATION   UNIT 2 BOILER 660 MW (Net)   58343C01   03/09/2005 COMBUSTION CONTROLS -- 0.0034

*MO-0060
CITY UTILITIES OF SPRINGFIELD 

CITY UTILITIES OF SPRINGFIELD - 
SOUTHWEST POWER STATION

  PULVERIZED COAL FIRED 
BOILER 275 MW PC   122004-007   12/15/2004 GOOD COMBUSTION 

PRACTICES -- 0.0036

--
LONGLEAF ENERGY ASSOCIATES, 
LLC (LS POWER DEVELOPMENT, 

LLC), GEORGIA
2 600-MW PC BOILERS 600 MW

NOT YET 
ADDED TO 

RBLC

11/04 
APPLICATION

GOOD COMBUSTION 
PRACTICES -- 0.006 30-DAY AVERAGE, NCDB

WI-0228 WISCONSIN PUBLIC SERVICE 
WPS - WESTON PLANT

  SUPER CRITICAL PULVERIZED 
COAL ELECTRIC STEAM BOILER 

(S04, P04)
500 MW SCPC   04-RV-248   10/19/2004

GOOD COMBUSTION 
PRACTICES, LOW NOX 

BURNERS
-- 0.0036 81.6 T/YR 12 MO. ROLLING, 

INCL. STARTUP/SHUTDOWN

UT-0065

INTERMOUNTAIN POWER SERVICE 
CORPORATION 

INTERMOUNTAIN POWER 
GENERATING STATION - UNIT #3

  PULVERIZED COAL FIRED 
ELECTRIC GENERATING UNIT

900 MW (Net) 
and 950 MW 
(Gross) PC

  DAQE-
AN0327010-

04
  10/15/2004 COMBUSTION CONTROL -- 0.0027 3-TEST RUN AVERAGE 

ANNUALLY

GA-0114

TEMPLE INLAND, INC. 
INLAND PAPERBOARD AND 
PACKAGING, INC. - ROME 

LINERBOARD MILL

 BOILER, COAL FIRED 565 
MMBTU/HR

  2631-115-
0021-V-01-4    10/13/2004

STAGED COMBUSTION AND 
GOOD COMBUSTION 

PRACTICES.
-- 0.01

Pulverized Coal Boilers
RBLC - PSD Sources for VOC

Table B - 1

012006-019
GREAT PLAINS ENERGY KANSAS 
CITY POWER & LIGHT COMPANY - 

IATAN STATION
MO-0071 1/27/2006
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WV-0023 LONGVIEW POWER, LLC
MAIDSVILLE   BOILER, PC 600 MW   R14-0024   03/02/2004 GOOD COMBUSTION 

PRACTICES -- 0.004 3-HR ROLLING

SC-0104
SANTEE COOPER 

SANTEE COOPER CROSS 
GENERATING STATION

  BOILER, NO. 3 AND NO. 4 600 MW PC 
Each   0420-0030-CI   02/05/2004 GOOD COMBUSTION 

PRACTICE -- 0.0024

03-RV 166
WISCONSIN ELECTRIC POWER 

COMPANY 
OAK CREEK POWER PLANT

2 SUPER CRITICAL PULVERIZED 
COAL BOILERS 615 MW

NOT YET 
ADDED TO 

RBLC
1/14/2004 GOOD COMBUSTION 

PRACTICES -- 0.0035 24-H Avg, LAER

TX-0298
RELIANT ENERGY INC 

WA PARISH ELECTRIC GENERATING 
STATION

  (2) BOILERS, UNITS 5 & 6, COAL 
& GAS, WAP5&6 7400 MMBTU/H

 PSD-TX-901, 
PSD-TX-902 & 

-33M1
  10/15/2003 COMBUSTION CONTROL -- 26 LB/HR, 105 T/YR EACH YEAR 

LAER

  BOILER UNIT 7, COAL, WAP7 6700 MMBTU/H COMBUSTION CONTROL -- 20.3 LB/HR, 89 T/YR EACH YEAR 
LAER

  BOILER UNIT 7, COAL & GAS, 
WAP7 6700 MMBTU/H COMBUSTION CONTROL -- 24 LB/HR, 93 T/YR EACH YEAR 

LAER
  (2) BOILERS, UNITS 5 & 6, 

WAP5&6, COAL 7400 MMBTU/H COMBUSTION CONTROL -- 23.3 LB/HR, 102 T/YR EACH 
YEAR LAER

AR-0074 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER , UNIT 1 - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 COMBUSTION CONTROL -- 0.02

AR-0079 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 COMBUSTION CONTROL -- 0.02

MT-0022
BULL MOUNTAIN DEV. COMPANY 

BULL MOUNTAIN, NO. 1, LLC - 
ROUNDUP POWER PROJECT

  BOILER, PC NO. 2 390 MW PC   3182-00   07/21/2003 -- -- 0.003

  BOILER, PC NO. 1 390 MW PC -- -- 0.003

IA-0067 MIDAMERICAN ENERGY COMPANY
(COUNCIL BLUFFS)

  CBEC 4 BOILER & 3 CARBON 
SILOS 7675 MMBTU/H  PROJECT 02-

528   06/17/2003 COMBUSTION CONTROL -- 0.0036 1-HR AVG

TX-0358
RELIANT ENERGY, INC 

WASHINGTON PARISH ELECTRIC 
GENERATING STATION

  (2) BOILER STACKS, WAP 5 & 6 , 
COAL ONLY 6750 MMBTU/H   PSD-TX-33 

M1   10/15/2002 COMBUSTION CONTROL -- 23.3 LB/HR, 102 T/YR EACH 
YEAR LAER

  BOILER STACK, WAP 7, COAL 
ONLY 6700 MMBTU/H COMBUSTION CONTROL -- 20.3 LB/HR, 89 T/YR EACH YEAR 

LAER

KY-0084

THOROUGHBRED GENERATING 
COMPANY, LLC 

THOROUGHBRED GENERATING 
STATION

  BOILER, COAL, (2) Two 750-MW 
PC Boilers   V-02-001   10/11/2002 PROPER BOILER DESIGN AND 

OPERATION -- 0.0072 30-DAY ROLLING AVG

KS-0026 SAND SAGE POWER, LLC 
HOLCOMB UNIT #2   BOILER, PULVERIZED COAL 600 MW PC   0550087/C-

3855   10/08/2002 GOOD COMBUSTION 
PRACTICES -- 0.0035

WY-0057 BLACK HILLS CORPORATION 
WYGEN 2   BOILER, 500 MW PC 500 MW PC   CT-3030   09/25/2002 GOOD COMBUSTION 

CONTROL -- 0.01

MT-0027 ROCKY MOUNTAIN POWER, INC. 
HARDIN GENERATOR PROJECT

  BOILER, PULVERIZED COAL-
FIRED 113 MW PC   3185-00   06/11/2002

GOOD COMBUSTION 
PRACTICES, SOME CONTROL 
OFFERED BY WET SCRUBBER

-- 0.0034

VA-0268 MARTINSVILLE THERMAL, LLC 
THERMAL VENTURES   BOILER, STEAM 120 MMBTU/H   30529   02/15/2002

GOOD COMBUSTION 
PRACTICES, CLEAN BURNING 

FUEL, AND CONTINUOUS 
EMISSION MONITORING 

DEVICE.

-- 0.18

LA-0122 INTERNATIONAL PAPER - MANSFIELD 
MILL   POWER BOILER #1 & #2, COAL 645 MMBTU/H   PSD-LA-93 

(M-6)   08/14/2001 GOOD PROCESS CONTROLS -- 100 LB/HR

TX-0342
RELIANT ENERGY INC 

LIMESTONE ELECTRIC GENERATING 
STATION

  (2) BOILER UNIT 1 & 2 
SCRUBBER STACKS, LMS1 & 2 7863 MMBTU/H   PSD-TX-371 

(M3)   05/23/2001 -- -- 52.7 LB/HR, 231 T/YR EACH UNIT
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TX-0275
RELIANT ENERGY, INC.

W.A. PARISH ELECTRIC GENERATING 
STATION

  UTILITY BOILER UNIT 8 650 MW   PSD-TX-234   12/21/2000 -- -- NATURAL GAS PRIMARY FUEL, 
20.1 LB/HR, 52.8 T/YR

MO-0050 KANSAS CITY POWER & LIGHT CO. - 
HAWTHORN STATION

  ELECTRIC GENERATION, 
BOILER, COAL 384 T/H   888   08/17/1999 GOOD COMBUSTION 

PRACTICES -- 0.0036

UT-0053 DESERET GENERATION AND 
TRANSMISSION COMPANY   COAL FIRED BOILER 500 MW   DAQE-186-

98   03/16/1998 BAGHOUSE GOOD 
COMBUSTION -- 70.89 T/YR

WY-0039 TWO ELK GENERATION PARTNERS, 
LIMITED PARTNERSHIP

  BOILER, STEAM ELECTRIC 
POWER GENERATING 250 MW   CT-1352   02/27/1998 -- -- 0.015

WY-0047 ENCOAL CORPORATION-ENCOAL 
NORTH ROCHELLE FACILITY

  BOILER, COAL FIRED, MAIN 
STACK 240 MW   CT-1324   10/10/1997 -- -- 0.05

WY-0048 WYGEN, INC. - WYGEN UNIT ONE   BOILER, PULVERIZED COAL 
FIRED, STEAM ELECTRIC POWE PC 80 MW   CT-1236   09/06/1996

DUE TO THE LNB/OFA 
STRATEGY TO CONTROL NOX 

IT WOULD BE COUNTER 
PRODUCTIVE TO LIMIT VOC

-- 0.015
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
EMISSION LIMIT 

(LB/MMBTU) REMARKS

OK-0118
WESTERN FARMERS ELECTRIC 

COOP
HUGO GENERATING STA

 COAL-FIRED STEAM EGU 
BOILER (HU-UNIT 2) 750 MW 97-058-C M-2 

PSD 2/9/2007 FABRIC FILTER BAGHOUSE -- 0.015
0.025

FILTERABLE
TOTAL

WY-0063 BLACK HILLS CORPORATION
WYGEN 3 PC BOILER 100 MW CT-4517 2/5/2007 BAGHOUSE -- 0.012 3 X 120 MINUTE TEST

TX-0489

SOUTHWESTERN PUBLIC SERVICE 
COMPANY

SOUTHWESTERN PUBLIC SERVICE 
COMPANY-HARRINGTON STATION

UNIT 3 BOILER 389 MW P017M1 10/17/2006

COAL CRUSHERS OPERATE 
AT BELOW ATMOSPHERIC 

PRESSURE WITH COAL DUST 
CONTROLLED

98.6 0.09
1,520 T/YR

TX-0499 SANDY CREEK ENERGY ASSOCIATES 
SANDY CREEK ENERGY STATION PULVERIZED COAL BOILER 800 MW NET PSD-TX 1039 

AND 70861 7/24/2006 -- -- 0.015 (123 lb/hr)
0.04 (327 lb/hr)

1-HR
30-DAY (Calculation based on 

8185 MMBtu/hr)
SITHE GLOBAL - DESERT ROCK 
ENERGY FACILTY, NEW MEXICO 

(NAVAJO)

(2) 750 MW SCPC BOILERS, MINE 
MOUTH 750 MW

NOT YET 
ADDED TO 

RBLC
7/1/2006 BAGHOUSE -- 0.01 (PM10)

0.02 (PM)

-- OTTER TAIL POWER COMPANY, 
SOUTH DAKOTA 600 MW SCPC BOILER 600 MW

NOT YET 
ADDED TO 

RBLC
DRAFT 4/06 BAGHOUSE -- 0.03 APPROX. 3-HRS FOR TEST 

RUNS, NCDB

PULVERIZED COAL BOILER - 
UNIT 1

7,800 
MMBTU/HR BAGHOUSE 99.5 0.0244 30 DAY ROLLING AVERAGE

PULVERIZED COAL BOILER - 
UNIT 2

7,800 
MMBTU/HR

KCPL SHALL INSTALL A 
FABRIC FILTRATION SYSTEM 
(BAGHOUSE) FOR THE UNIT 2 

BOILER TO REDUCE PM10 
EMISSIONS.

0.0236
0.014 

30-DAY ROLLING AVERAGE 
FILT/COND.

3-HOUR ROLLING AVERAGE -
FILTERABLE PM10

TX-1037
CITY PUBLIC SERVICES - J.K. 

SPRUCE
ELECTRIC GENERATING UNIT 2

PULVERIZED COAL FIRED 
ELECTRIC STEAM BOILER 750 MW

NOT YET 
ADDED TO 

RBLC
1/19/2006 BAGHOUSE -- 0.015 (FILTERABLE) ANNUAL 

AVERAGE, BACT-PSD

VA-0296
VIRGINIA POLYTECHNIC INSTITUTE 

AND STATE UNIVERSITY
VIRGINIA TECH

 OPERATION OF BOILER 11 147 MMBtu/H 20124 9/15/2005 BAG HOUSE EQUIPED WITH 
CEM -- 0.018 (PM10)

0.02 (PM) BACT-PSD

LA-0176 LOUISIANA GENERATING, LLC 
BIG CAJUN II POWER PLANT

  NEW 675 MW PULVERIZED 
COAL BOILER (UNIT 4) 675 MW PC   PSD-LA-677   08/22/2005 ESP AND BAGHOUSE IN 

SERIES CONFIGURATION 99.9 0.015 ANNUAL AVERAGE BACT-PSD-
PM10

--

LOUISVILLE GAS AND ELECTRIC CO 
(LG&E)

TRIMBLE COUNTY GENERATING 
STATION, KENTUCKY

PC 750 MW
NOT YET 

ADDED TO 
RBLC

7/6/2005 BAGHOUSE -- 0.0018 3-HR

-- XCEL ENERGY COMANCHE STATION, 
COLORADO SCPC 750 MW

NOT YET 
ADDED TO 

RBLC
7/5/2005 PULSE JET BAGHOUSE --

PM (FILT) 0.013
PM10 (FILT) 0.012

PM 0.022
PM10 0.02

THREE TEST RUNS, BACT-PSD

NV-0036
NEWMONT NEVADA ENERGY 

INVESTMENT, LLC 
TS POWER PLANT

  200 MW PC COAL BOILER 200 MW PC   AP4911-1349   05/05/2005 FABRIC FILTER DUST 
COLLECTION -- 0.012 24-HR ROLLING, FILTERABLE 

ONLY BACT-PSD PM10

-- LS POWER, SANDY CREEK ENERGY 
STATION, TEXAS PC 800 MW

NOT YET 
ADDED TO 

RBLC
3/05 DRAFT FF -- 0.04 (PM/PM10) NCDB

NE-0031 OMAHA PUBLIC POWER DISTRICT O
PPD - NEBRASKA CITY STATION   UNIT 2 BOILER 660 MW (Net)   58343C01   03/09/2005 FABRIC FILTER BAGHOUSES 99.9 0.018 TEST METHOD AVERAGE BACT-

PSD

*MO-0060
CITY UTILITIES OF SPRINGFIELD 

CITY UTILITIES OF SPRINGFIELD - 
SOUTHWEST POWER STATION

  PULVERIZED COAL FIRED 
BOILER 275 MW PC   122004-007   12/15/2004 BAGHOUSE 99.9 0.018 BACT-PSD PM10

Pulverized Coal Boilers
RBLC - PSD Sources for PM

Table B - 1

MO-0071
GREAT PLAINS ENERGY KANSAS 
CITY POWER & LIGHT COMPANY - 

IATAN STATION
012006-019 1/27/2006
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
EMISSION LIMIT 

(LB/MMBTU) REMARKS

Pulverized Coal Boilers
RBLC - PSD Sources for PM

Table B - 1

WI-0228 WISCONSIN PUBLIC SERVICE 
WPS - WESTON PLANT

  SUPER CRITICAL PULVERIZED 
COAL ELECTRIC STEAM BOILER 

(S04, P04)
500 MW SCPC   04-RV-248   10/19/2004

FABRIC FILTER BAGHOUSE 
(WHEN FIRING COAL). 

NATURAL GAS USE (W/O 
BAGHOUSE) IS LIMITED TO 

500 MMBTU/HR.

-- 0.02 (PM)
0.018 (PM10) 3-HR AVERAGE BACT-PSD

--
LONGLEAF ENERGY ASSOCIATES, 
LLC (LS POWER DEVELOPMENT, 

LLC), GEORGIA
2 600-MW PC BOILERS 600 MW

NOT YET 
ADDED TO 

RBLC

11/04 
APPLICATION BAGHOUSE -- 0.033 (PM/PM10) 30-DAY AVERAGE, NCDB

UT-0065

INTERMOUNTAIN POWER SERVICE 
CORPORATION 

INTERMOUNTAIN POWER 
GENERATING STATION - UNIT #3

  PULVERIZED COAL FIRED 
ELECTRIC GENERATING UNIT

900 MW (Net) 
and 950 MW 
(Gross) PC

  DAQE-
AN0327010-

04
  10/15/2004 BAGHOUSE/FABRIC FILTER 99.85

0.013 (PM 
FILTERABLE)
0.012 (PM10)

3-TEST RUN AVERAGE 
ANNUALLY BACT-PSD

GA-0114

TEMPLE INLAND, INC. 
INLAND PAPERBOARD AND 
PACKAGING, INC. - ROME 

LINERBOARD MILL

 BOILER, COAL FIRED 565 MMBTU/H   2631-115-
0021-V-01-4  10/13/2004 ESP -- 0.05 BACT-PSD PM10

WV-0023 LONGVIEW POWER, LLC
MAIDSVILLE   BOILER, PC 600 MW   R14-0024   03/02/2004

DRY SOLID INJECTION W/ 
FABRIC FILTER AND WET 

SCRUBBER
99 0.018 (PM & PM10) 6-HR ROLLING BACT-PSD

SC-0104
SANTEE COOPER 

SANTEE COOPER CROSS 
GENERATING STATION

  BOILER, NO. 3 AND NO. 4 600 MW PC 
Each   0420-0030-CI   02/05/2004 ESP -- 0.015 (PM)

0.018 (PM10) BACT-PSD  

03-RV 166
WISCONSIN ELECTRIC POWER 

COMPANY 
OAK CREEK POWER PLANT

2 SUPER CRITICAL PULVERIZED 
COAL BOILERS 615 MW

NOT YET 
ADDED TO 

RBLC
1/14/2004 BAGHOUSE, WET FGD, WET 

ESP -- 0.018 3-HR AVG, BACT-PSD

TX-0298
RELIANT ENERGY INC 

WA PARISH ELECTRIC GENERATING 
STATION

  (2) BOILERS, UNITS 5 & 6, COAL 
& GAS, WAP5&6 7400 MMBTU/H

 PSD-TX-901, 
PSD-TX-902 & 

-33M1
  10/15/2003 COMBUSTION CONTROL -- 0.089 EACH UNIT BACT-PSD

  BOILER UNIT 7, COAL, WAP7 6700 MMBTU/H COMBUSTION CONTROL -- 0.085 BACT-PSD

  BOILER UNIT 7, COAL & GAS, 
WAP7 6700 MMBTU/H COMBUSTION CONTROL -- 0.086 BACT-PSD

  (2) BOILERS, UNITS 5 & 6, 
WAP5&6, COAL 7400 MMBTU/H COMBUSTION CONTROL -- 0.088 EACH UNIT BACT-PSD

AR-0074 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER , UNIT 1 - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 BAGHOUSE -- 0.018 BACT-PSD PM10

AR-0079 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 BAGHOUSE -- 0.018 BACT-PSD PM10

MT-0022
BULL MOUNTAIN DEV. COMPANY 

BULL MOUNTAIN, NO. 1, LLC - 
ROUNDUP POWER PROJECT

  BOILER, PC NO. 2 390 MW PC   3182-00   07/21/2003 FABRIC FILTERS 99.82 0.015 BACT-PSD PM10

  BOILER, PC NO. 1 390 MW PC FABRIC FILTERS 99.82 0.015 BACT-PSD PM10

IA-0067 MIDAMERICAN ENERGY COMPANY
(COUNCIL BLUFFS)

  CBEC 4 BOILER & 3 CARBON 
SILOS 7675 MMBTU/H  PROJECT 02-

528   06/17/2003 BAGHOUSE 99.7 (PM)
98.2 (PM10)

0.027 (PM)
0.025 (PM10)

0.018 

BACT-PSD, MACT FOR 
FILTERABLE

TX-0358
RELIANT ENERGY, INC 

WASHINGTON PARISH ELECTRIC 
GENERATING STATION

  (2) BOILER STACKS, WAP 5 & 6 , 
COAL ONLY 6750 MMBTU/H   PSD-TX-33 

M1   10/15/2002 -- -- 0.097 EACH UNIT BACT-PSD

  BOILER STACK, WAP 7, COAL 
ONLY 6700 MMBTU/H COMBUSTION CONTROL -- 0.086 BACT-PSD PM10

KY-0084

THOROUGHBRED GENERATING 
COMPANY, LLC 

THOROUGHBRED GENERATING 
STATION

  BOILER, COAL, (2) Two 750-MW 
PC Boilers   V-02-001   10/11/2002

ESP, AND WET 
ELECTROSTATIC 

PRECIPATATOR (WESP)
99 0.018 3-HR AVERAGE BACT-PSD

KS-0026 SAND SAGE POWER, LLC 
HOLCOMB UNIT #2   BOILER, PULVERIZED COAL 600 MW PC   0550087/C-

3855   10/08/2002 DRY FABRIC FILTER 99.71 0.018 CASE-BY-CASE PM10 
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
EMISSION LIMIT 

(LB/MMBTU) REMARKS

Pulverized Coal Boilers
RBLC - PSD Sources for PM

Table B - 1

WY-0057 BLACK HILLS CORPORATION 
WYGEN 2   BOILER, 500 MW PC 500 MW PC   CT-3030   09/25/2002 FABRIC FILTER -- 0.012 BACT-PSD

MT-0027 ROCKY MOUNTAIN POWER, INC. 
HARDIN GENERATOR PROJECT

  BOILER, PULVERIZED COAL-
FIRED 113 MW PC   3185-00   06/11/2002

MULTICLONE USED IN 
CONJUNCTION WITH WET 

SCRUBBER
-- 0.015 CASE-BY-CASE PM10 

VA-0268 MARTINSVILLE THERMAL, LLC 
THERMAL VENTURES   BOILER, STEAM 120 MMBTU/H   30529   02/15/2002

GOOD COMBUSTION 
PRACTICES, CLEAN BURNING 

FUEL, AND CONTINUOUS 
EMISSION MONITORING 

DEVICE.

-- 0.15 (PM)
0.14 (PM10) CASE-BY-CASE 

LA-0122 INTERNATIONAL PAPER - MANSFIELD 
MILL   POWER BOILER #1 & #2, COAL 645 MMBTU/H   PSD-LA-93 

(M-6)   08/14/2001 SINGLE STAGE DUST 
COLLECTOR/ESP 99.5 0.1 BACT-PSD PM10

TX-0342
RELIANT ENERGY INC 

LIMESTONE ELECTRIC GENERATING 
STATION

  (2) BOILER UNIT 1 & 2 
SCRUBBER STACKS, LMS1 & 2 7863 MMBTU/H   PSD-TX-371 

(M3)   05/23/2001 COLD SIDE ELECTROSTATIC 
PRECIPITATOR -- 0.03 EACH UNIT BACT-PSD

TX-0275
RELIANT ENERGY, INC.

W.A. PARISH ELECTRIC GENERATING 
STATION

  UTILITY BOILER UNIT 8 650 MW   PSD-TX-234   12/21/2000 FABRIC FILTER -- 0.03 BACT-PSD PM10

MO-0050 KANSAS CITY POWER & LIGHT CO. - 
HAWTHORN STATION

  ELECTRIC GENERATION, 
BOILER, COAL 384 T/H   888   08/17/1999 FABRIC FILTER SYSTEM -- 0.018 CASE-BY-CASE PM10 

UT-0053 DESERET GENERATION AND 
TRANSMISSION COMPANY   COAL FIRED BOILER 500 MW   DAQE-186-

98   03/16/1998 FABRIC FILTER 99.8 0.286 BACT-PSD PM10

WY-0039 TWO ELK GENERATION PARTNERS, 
LIMITED PARTNERSHIP

  BOILER, STEAM ELECTRIC 
POWER GENERATING 250 MW   CT-1352   02/27/1998 BAGHOUSE 99.5 0.02 BACT-PSD

WY-0047 ENCOAL CORPORATION-ENCOAL 
NORTH ROCHELLE FACILITY

  BOILER, COAL FIRED, MAIN 
STACK 240 MW   CT-1324   10/10/1997 BAGHOUSE 99 0.02 BACT-PSD

WY-0048 WYGEN, INC. - WYGEN UNIT ONE   BOILER, PULVERIZED COAL 
FIRED, STEAM ELECTRIC POWE 80 MW PC   CT-1236   09/06/1996 ELECTROSTATIC 

PRECIPITATOR 99 0.02 BACT-PSD
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE
CONTROL TECHNOLOGY

CONTROL 
EFFICIENCY

EMISSION LIMIT 
(LB/MMBTU) REMARKS

TX-0499 SANDY CREEK ENERGY ASSOCIATES 
SANDY CREEK ENERGY STATION PULVERIZED COAL BOILER 800 MW NET PSD-TX 1039 

AND 70861 7/24/2006 0.55 LB/H
0.41 T/YR

MO-0071
GREAT PLAINS ENERGY KANSAS 
CITY POWER & LIGHT COMPANY - 

IATAN STATION

PULVERIZED COAL BOILER - 
UNIT 1

7,800 
MMBTU/HR 012006-019 1/27/2006 -- 0 LB/H --

*MO-0060
CITY UTILITIES OF SPRINGFIELD 

CITY UTILITIES OF SPRINGFIELD - 
SOUTHWEST POWER STATION

  PULVERIZED COAL FIRED 
BOILER 275 MW PC   122004-007   12/15/2004 BAGHOUSE -- 2.6100 E-5 0.31 T/YR

WI-0228 WISCONSIN PUBLIC SERVICE 
WPS - WESTON PLANT

  SUPER CRITICAL PULVERIZED 
COAL ELECTRIC STEAM BOILER 

(S04, P04)
500 MW SCPC   04-RV-248   10/19/2004 FABRIC FILTER BAGHOUSE -- 2.5100 E-5 0.13 LB/HR

UT-0065

INTERMOUNTAIN POWER SERVICE 
CORPORATION 

INTERMOUNTAIN POWER 
GENERATING STATION - UNIT #3

  PULVERIZED COAL FIRED 
ELECTRIC GENERATING UNIT

900 MW (Net) 
and 950 MW 
(Gross) PC

  DAQE-
AN0327010-

04
  10/15/2004 BAGHOUSE/FABRIC FILTER -- 0.0000 3-TEST RUN AVERAGE

WV-0023 LONGVIEW POWER, LLC
MAIDSVILLE   BOILER, PC 600 MW   R14-0024   03/02/2004

DRY SOLID INJECTION W/ 
FABRIC FILTER AND WET 

SCRUBBER
-- 1.7800 E-5 0.1090 LB/H 3 HOUR ROLLING

SC-0104
SANTEE COOPER 

SANTEE COOPER CROSS 
GENERATING STATION

  BOILER, NO. 3 AND NO. 4 600 MW PC 
Each   0420-0030-CI   02/05/2004 ESP 99.75 1.6900 E-5

03-RV 166
WISCONSIN ELECTRIC POWER 

COMPANY 
OAK CREEK POWER PLANT

2 SUPER CRITICAL PULVERIZED 
COAL BOILERS 615 MW

NOT YET 
ADDED TO 

RBLC
1/14/2004 BAGHOUSE -- 0.7900 E-5 7.9/TBTU

TX-0298
RELIANT ENERGY INC 

WA PARISH ELECTRIC GENERATING 
STATION

  (2) BOILERS, UNITS 5 & 6, COAL 
& GAS, WAP5&6 7400 MMBTU/H

 PSD-TX-901, 
PSD-TX-902 & 

-33M1
  10/15/2003 -- 5.8100 E-5 0.43 LB/H EACH UNIT

0.17 T/YR EACH UNIT

  BOILER UNIT 7, COAL, WAP7 6700 MMBTU/H -- 5.5200 E-5 0.37 LB/H EACH UNIT
0.15 T/YR EACH UNIT

  BOILER UNIT 7, COAL & GAS, 
WAP7 6700 MMBTU/H -- 5.5200 E-5 0.37 LB/H EACH UNIT

0.15 T/YR EACH UNIT
  (2) BOILERS, UNITS 5 & 6, 

WAP5&6, COAL 7400 MMBTU/H -- 5.8100 E-5 0.43 LB/H EACH UNIT
0.17 T/YR EACH UNIT

AR-0074 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER , UNIT 1 - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 FABRIC FILTER -- 2.5600 E-5

AR-0079 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 FABRIC FILTER -- 2.5600 E-5

IA-0067 MIDAMERICAN ENERGY COMPANY
(COUNCIL BLUFFS)

  CBEC 4 BOILER & 3 CARBON 
SILOS 7675 MMBTU/H  PROJECT 02-

528   06/17/2003 BAGHOUSE -- 2.6000 E-5

TX-0358
RELIANT ENERGY, INC 

WASHINGTON PARISH ELECTRIC 
GENERATING STATION

  (2) BOILER STACKS, WAP 5 & 6 , 
COAL ONLY 6750 MMBTU/H   PSD-TX-33 

M1   10/15/2002 -- 5.8100 E-5 0.43 LB/H EACH UNIT
0.17 T/YR EACH UNIT

  BOILER STACK, WAP 7, COAL 
ONLY 6700 MMBTU/H -- 5.5200 E-5 0.37 LB/H EACH UNIT

0.15 T/YR EACH UNIT

TX-0342
RELIANT ENERGY INC 

LIMESTONE ELECTRIC GENERATING 
STATION

  (2) BOILER UNIT 1 & 2 
SCRUBBER STACKS, LMS1 & 2 7863 MMBTU/H   PSD-TX-371 

(M3)   05/23/2001 COLD SIDE ESP -- 3.3100 E-5 0.26 LB/H EACH UNIT
0.46 T/YR EACH UNIT

TX-0275
RELIANT ENERGY, INC.

W.A. PARISH ELECTRIC GENERATING 
STATION

  UTILITY BOILER UNIT 8 650 MW   PSD-TX-234   12/21/2000 FABRIC FILTER -- 4.9300 E-5 0.33 LB/H EACH UNIT
0.13 T/YR EACH UNIT

Pulverized Coal Boilers
RBLC - PSD Sources for Pb
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
EMISSION LIMIT 

(% OPACITY) REMARKS

TX-1037
CITY PUBLIC SERVICES - J.K. 

SPRUCE
ELECTRIC GENERATING UNIT 2

PULVERIZED COAL FIRED 
ELECTRIC STEAM BOILER 750 MW

NOT YET 
ADDED TO 

RBLC
1/19/2006 BAGHOUSE NA

--

LOUISVILLE GAS AND ELECTRIC CO 
(LG&E)

TRIMBLE COUNTY GENERATING 
STATION, KENTUCKY

PC 750 MW
NOT YET 

ADDED TO 
RBLC

7/6/2005 BAGHOUSE NA

-- XCEL ENERGY COMANCHE STATION, 
COLORADO SCPC 750 MW

NOT YET 
ADDED TO 

RBLC
7/5/2005 PULSE JET BAGHOUSE NA

WV-0023 LONGVIEW POWER, LLC
MAIDSVILLE   BOILER, PC 600 MW   R14-0024   03/02/2004

DRY SOLID INJECTION W/ 
FABRIC FILTER AND WET 

SCRUBBER
NA 10% N/A

03-RV 166
WISCONSIN ELECTRIC POWER 

COMPANY 
OAK CREEK POWER PLANT

2 SUPER CRITICAL PULVERIZED 
COAL BOILERS 615 MW

NOT YET 
ADDED TO 

RBLC
1/14/2004 BAGHOUSE, WET FGD, WET 

ESP NA

TX-0298
RELIANT ENERGY INC 

WA PARISH ELECTRIC GENERATING 
STATION

  (2) BOILERS, UNITS 5 & 6, COAL 
& GAS, WAP5&6 7400 MMBTU/H

 PSD-TX-901, 
PSD-TX-902 & 

-33M1
  10/15/2003 COMBUSTION CONTROL NA 10% 6 MIN AVG, BACT-PSD

  BOILER UNIT 7, COAL, WAP7 6700 MMBTU/H COMBUSTION CONTROL NA 10% 6 MIN AVG, BACT-PSD

  BOILER UNIT 7, COAL & GAS, 
WAP7 6700 MMBTU/H COMBUSTION CONTROL NA 10% 6 MIN AVG, BACT-PSD

  (2) BOILERS, UNITS 5 & 6, 
WAP5&6, COAL 7400 MMBTU/H COMBUSTION CONTROL NA 10% 6 MIN AVG, BACT-PSD

IA-0067 MIDAMERICAN ENERGY COMPANY
(COUNCIL BLUFFS)

  CBEC 4 BOILER & 3 CARBON 
SILOS 7675 MMBTU/H  PROJECT 02-

528   06/17/2003 BAGHOUSE NA 5% 1 HR AVG, BACT-PSD

TX-0358
RELIANT ENERGY, INC 

WASHINGTON PARISH ELECTRIC 
GENERATING STATION

  (2) BOILER STACKS, WAP 5 & 6 , 
COAL ONLY 6750 MMBTU/H   PSD-TX-33 

M1   10/15/2002 -- NA 10% 6 MIN AVG

  BOILER STACK, WAP 7, COAL 
ONLY 6700 MMBTU/H COMBUSTION CONTROL NA 10% 6 MIN AVG

KY-0084

THOROUGHBRED GENERATING 
COMPANY, LLC 

THOROUGHBRED GENERATING 
STATION

  BOILER, COAL, (2) Two 750-MW 
PC Boilers   V-02-001   10/11/2002

ESP, AND WET 
ELECTROSTATIC 

PRECIPATATOR (WESP)
NA 20%

6 MIN AVG, 27% ALLOWED FOR 
ONE 6-MIN PERIOD PER HR, 

BACT-PSD

TX-0342
RELIANT ENERGY INC 

LIMESTONE ELECTRIC GENERATING 
STATION

  (2) BOILER UNIT 1 & 2 
SCRUBBER STACKS, LMS1 & 2 7863 MMBTU/H   PSD-TX-371 

(M3)   05/23/2001 COLD SIDE ELECTROSTATIC 
PRECIPITATOR NA 15% 6 MIN AVG

TX-0275
RELIANT ENERGY, INC.

W.A. PARISH ELECTRIC GENERATING 
STATION

  UTILITY BOILER UNIT 8 650 MW   PSD-TX-234   12/21/2000 FABRIC FILTER NA 10% 6 MIN AVG

UT-0053 DESERET GENERATION AND 
TRANSMISSION COMPANY   COAL FIRED BOILER 500 MW   DAQE-186-

98   03/16/1998 FABRIC FILTER NA 20% CASE-BY-CASE

WY-0039 TWO ELK GENERATION PARTNERS, 
LIMITED PARTNERSHIP

  BOILER, STEAM ELECTRIC 
POWER GENERATING 250 MW   CT-1352   02/27/1998 BAGHOUSE NA 20%

WY-0047 ENCOAL CORPORATION-ENCOAL 
NORTH ROCHELLE FACILITY

  BOILER, COAL FIRED, MAIN 
STACK 240 MW   CT-1324   10/10/1997 BAGHOUSE NA 20%

WY-0048 WYGEN, INC. - WYGEN UNIT ONE   BOILER, PULVERIZED COAL 80 MW PC   CT-1236   09/06/1996 ELECTROSTATIC NA 20%

Pulverized Coal Boilers
RBLC - PSD Sources for Opacity
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE
CONTROL TECHNOLOGY

CONTROL 
EFFICIENCY

EMISSION LIMIT 
(LB/MMBTU) REMARKS

TX-0499 SANDY CREEK ENERGY ASSOCIATES 
SANDY CREEK ENERGY STATION PULVERIZED COAL BOILER 800 MW NET PSD-TX 1039 

AND 70861 7/24/2006 0.0028 (23 lb/hr)
0.00067 (24 tpy)

(Calculation based on 8185 
MMBtu/hr)

SITHE GLOBAL - DESERT ROCK 
ENERGY FACILTY, NEW MEXICO 

(NAVAJO)

(2) 750 MW SCPC BOILERS, MINE 
MOUTH 750 MW

NOT YET 
ADDED TO 

RBLC
7/1/2006

LIMESTONE WET FGD, 
HYDRATED LIME INJECTION 

BEFORE FF
-- 0.00024 BACT-PSD

MO-0071
GREAT PLAINS ENERGY KANSAS 
CITY POWER & LIGHT COMPANY - 

IATAN STATION

PULVERIZED COAL BOILER - 
UNIT 1

7,800 
MMBTU/HR 012006-019 1/27/2006 NOT BACT -- 0.00425 (33.15 

lb/hr)
(Calculation based on 7800 

MMBtu/hr)

TX-1037
CITY PUBLIC SERVICES - J.K. 

SPRUCE
ELECTRIC GENERATING UNIT 2

PULVERIZED COAL FIRED 
ELECTRIC STEAM BOILER 750 MW

NOT YET 
ADDED TO 

RBLC
1/19/2006 WET FGD -- 0.0008 BACT-PSD

-- XCEL ENERGY COMANCHE STATION, 
COLORADO SCPC 750 MW

NOT YET 
ADDED TO 

RBLC
7/5/2005 DRY FGD, PULSE JET 

BAGHOUSE -- 0.00049 THREE TEST RUNS 

NV-0036
NEWMONT NEVADA ENERGY 

INVESTMENT, LLC 
TS POWER PLANT

  200 MW PC COAL BOILER 200 MW PC   AP4911-1349   05/05/2005
DRY SPRAY SCRUBBER & 

FABRIC FILTER DUST 
COLLECTION

-- -- 1.17 LB/HR

NE-0031 OMAHA PUBLIC POWER DISTRICT O
PPD - NEBRASKA CITY STATION   UNIT 2 BOILER 660 MW (Net)   58343C01   03/09/2005 FLUE GAS DESULFURIZATION 

AND FABRIC FILTER 90 0.0004 TEST METHOD AVERAGE

--
LONGLEAF ENERGY ASSOCIATES, 
LLC (LS POWER DEVELOPMENT, 

LLC), GEORGIA
2 600-MW PC BOILERS 600 MW

NOT YET 
ADDED TO 

RBLC

11/04 
APPLICATION DRY SCRUBBER, BAGHOUSE -- 0.0024 30-DAY AVERAGE, NCDB

WI-0228 WISCONSIN PUBLIC SERVICE 
WPS - WESTON PLANT

  SUPER CRITICAL PULVERIZED 
COAL ELECTRIC STEAM BOILER 

(S04, P04)
500 MW SCPC   04-RV-248   10/19/2004 DRY FGD, BAGHOUSE -- 0.0002

UT-0065

INTERMOUNTAIN POWER SERVICE 
CORPORATION 

INTERMOUNTAIN POWER 
GENERATING STATION - UNIT #3

  PULVERIZED COAL FIRED 
ELECTRIC GENERATING UNIT

900 MW (Net) 
and 950 MW 
(Gross) PC

  DAQE-
AN0327010-

04
  10/15/2004 WET FGD -- 0.0005 3-TEST RUN AVG

NE-0018 HASTINGS UTILITIES 
WHELAN ENERGY CENTER   BOILER, UNIT 2 UTILITY 220MW Utility 

Boiler   58048   03/30/2004 SPRAY DRYER ABSORBER & 
PM CONTROL EQUIPMENT -- 0.0004 3-HR AVG

WV-0023 LONGVIEW POWER, LLC
MAIDSVILLE   BOILER, PC 600 MW   R14-0024   03/02/2004 DRY SORBENT INJECTION W/ 

FABRIC FILTER BAGHOUSE -- 0.0001 3-HR ROLLING

SC-0104
SANTEE COOPER 

SANTEE COOPER CROSS 
GENERATING STATION

  BOILER, NO. 3 AND NO. 4 600 MW PC 
Each   0420-0030-CI   02/05/2004 FLUE GAS DESULFURIZATION 

(WET SCRUBBING) 95 0.0003

03-RV 166
WISCONSIN ELECTRIC POWER 

COMPANY 
OAK CREEK POWER PLANT

2 SUPER CRITICAL PULVERIZED 
COAL BOILERS 615 MW

NOT YET 
ADDED TO 

RBLC
1/14/2004 BAGHOUSE, WET FGD -- 0.00088 BACT-PSD

TX-0298
RELIANT ENERGY INC 

WA PARISH ELECTRIC GENERATING 
STATION

  (2) BOILERS, UNITS 5 & 6, COAL 
& GAS, WAP5&6 7400 MMBTU/H

 PSD-TX-901, 
PSD-TX-902 & 

-33M1
  10/15/2003 -- -- 128 LB/HR, 104 T/YR EACH UNIT

  BOILER UNIT 7, COAL, WAP7 6700 MMBTU/H -- -- 111 LB/HR, 91 T/YR EACH UNIT

  BOILER UNIT 7, COAL & GAS, 
WAP7 6700 MMBTU/H -- -- 111 LB/HR, 91 T/YR EACH UNIT

  (2) BOILERS, UNITS 5 & 6, 
WAP5&6, COAL 7400 MMBTU/H -- --

AR-0074 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER , UNIT 1 - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 DRY FGD/FABRIC FILTER 90 0.0004

AR-0079 PLUM POINT ASSOCIATES, LLC 
PLUM POINT ENERGY   BOILER - SN-01 PC Boiler 550-

800MW
  1995-AOP-

R0   08/20/2003 DRY FGD/FABRIC FILTER 90 0.0004

Pulverized Coal Boilers
RBLC - PSD Sources for HF
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RBLC ID CORPORATE/COMPANY & FACILITY 
NAME PROCESS DESCRIPTION UNIT AND SIZE PERMIT 

NUMBER PERMIT DATE
CONTROL TECHNOLOGY

CONTROL 
EFFICIENCY

EMISSION LIMIT 
(LB/MMBTU) REMARKS

Pulverized Coal Boilers
RBLC - PSD Sources for HF

Table B - 1

IA-0067 MIDAMERICAN ENERGY COMPANY
(COUNCIL BLUFFS)

  CBEC 4 BOILER & 3 CARBON 
SILOS 7675 MMBTU/H  PROJECT 02-

528   06/17/2003 LIME SPRAY DRYER FLUE GAS 
DESULFURIZATION 95 0.0009

TX-0358
RELIANT ENERGY, INC 

WASHINGTON PARISH ELECTRIC 
GENERATING STATION

  (2) BOILER STACKS, WAP 5 & 6 , 
COAL ONLY 6750 MMBTU/H   PSD-TX-33 

M1   10/15/2002 -- -- 128 LB/HR, 104 T/YR EACH UNIT

  BOILER STACK, WAP 7, COAL 
ONLY 6700 MMBTU/H -- -- 111 LB/HR, 91 T/YR EACH UNIT

KY-0084

THOROUGHBRED GENERATING 
COMPANY, LLC 

THOROUGHBRED GENERATING 
STATION

  BOILER, COAL, (2) Two 750-MW 
PC Boilers   V-02-001   10/11/2002

PROPER BOILER DESIGN AND 
CONTROL TECHNOLOGY, 

WFGD, AND WESP
-- 1.5900 E-4 30 day rolling average

TX-0342
RELIANT ENERGY INC 

LIMESTONE ELECTRIC GENERATING 
STATION

  (2) BOILER UNIT 1 & 2 
SCRUBBER STACKS, LMS1 & 2 7863 MMBTU/H   PSD-TX-371 

(M3)   05/23/2001 -- -- 81.4 LB/HR, 87.4 T/YR EACH 
UNIT

TX-0275
RELIANT ENERGY, INC.

W.A. PARISH ELECTRIC GENERATING 
STATION

  UTILITY BOILER UNIT 8 650 MW   PSD-TX-234   12/21/2000 FABRIC FILTER, FLUE GAS 
DESULFURIZATION -- -- 34 LB/HR, 29.3 T/YR EACH UNIT
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RBLC ID
CORPORATE/COMPANY & FACILITY 

NAME
PROCESS DESCRIPTION UNIT AND SIZE

PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY
EMISSION LIMIT 

(LB/MMBTU)
REMARKS

NE-0022
Grand Island Utilities 
C. W. BURDICK GENERATING STATION

 OIL-FIRED COMBUSTION 
TURBINES

NO. 2 
DISTILLATE

8000 GAL/HR 54712C01 6/22/2004 WATER INJECTION 141.1 LB/H
65.0 PPM @ 15% O2, CASE-BY-

CASE

OH-0241
MILLER BREWING COMPANY
MILLER BREWING COMPANY - TRENTON  BOILER (2), NO. 2 FUEL OIL

NO. 2 FUEL OIL
238 MMBTU/HR

14-05515 5/27/2004
OVERFIRE AND SIDE FIRE AIR TO 

REDUCE FLAME TEMERATURE 0.7

1375.9 T/YR BOTH BOILERS 
TOGETHER, PER ROLLING 12-MO, 

BACT-PSD

AR-0074
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILLARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003
LOW NOX BURNERS WITH FLUE 

GAS RECIRCULATION 0.4 BACT-PSD

AR-0079
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILIARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003
LOW NOX BURNERS WITH FLUE 

GAS RECIRCULATION 0.1 BACT-PSD

MT-0022

  BULL MOUNTAIN DEV. COMPANY
BULL MOUNTAIN, NO. 1, LLC - ROUNDUP 
POWER PROJECT BOILER, AUXILIARY, # 1 & #2

FUEL OIL
117 MMBTU/HR

3182-00 7/21/2003
LOW NOX BURNERS, HOURLY 

OPERATION LIMIT 0.169
CALCULATED, 19.8 LB/H EACH, 

BACT-PSD

VA-0270
VIRGINIA COMMONWEALTH UNIVERSITY
VCU EAST PLANT BOILER - DISTILLATE

NO. 2 FUEL OIL
150 MMBTU/HR

50126 3/31/2003

GOOD COMBUSTION PRACTICES. 
LOW NOX COMBUSTION AND FGR. 

CEM SYSTEM. 0.2 30.1 LB/H EACH UNIT, BACT-PSD

VA-0278
Virginia Commonwealth University
VCU EAST PLANT  BOILER, #2 FUEL OIL, (3)

NO. 2 FUEL OIL
150.6 

MMBTU/HR
VA-50126 3/31/2003

LOW NOX BURNERS, FLUE GAS 
RECIRCULATION, AND GOOD 
OPERATING PROCEDURES. 0.2 30.1 LB/H EACH UNIT, BACT-PSD

FL-0081

TAMPA ELECTRIC COMPANY
TECO-POLK POWER 
STATION/MULBERRY BOILER, NO 2 FUEL OIL

NO. 2 FUEL OIL
120 MMBTU/HR

PSD-FL-194 12/23/2002 LOW-NOX BURNERS 0.1 BACT-PSD

FL-0251

NEW HOPE POWER PARTNERSHIP
OKEELANTA CORPORATION SUGAR 
MILL BOILER, FUEL OIL

FUEL OIL
211 MMBTU/HR

PSD-FL-169A 10/29/2001

LOW NOX BURNERS WITH FLUE 
GAS RECIRCULATION AND GOOD 

COMBUSTION 0.12 BACT-PSD

PA-0193

MERCK AND COMPANY, INC
MERCK AND COMPANY - WEST POINT 
PLANT BOILERS, FUEL OIL, (2)

FUEL OIL
249 MMBTU/HR

PA-46-0005H 8/26/1999

LOW NOX BURNERS, FLUE GAS 
RECIRCULATION, AND SELECTIVE 

CATALYTIC REDUCTION 0.012 LAER

AR-0026
PINE BLUFF ENERGY LLC - PINE BLUFF 
ENERGY CENTER BOILER, FUEL OIL

DISTILLATE 
FUEL OIL

346 MMBTU/HR 1822-AOP-R0 5/5/1999

LOW NOX BURNERS, FLUE GAS 
RECIRCULATION, AND GOOD 

COMBUSTION PRACTICES 0.14 BACT-PSD

NJ-0042 ROCHE VITAMINS, INC BOILER 2 (NO. 2 OIL)

NAT GAS/NO 2 
OIL

230.80 
MMBTU/HR PCP980003--6 2/5/1999 NONE LISTED 0.48 110.5 LB/H, BACT-PSD

MN-0035 LSP - COTTAGE GROVE, L.P.
 BOILERS, AUXILIARY, 2, FUEL 

OIL

FUEL OIL
104 MMBTU/HR

16300087-001 11/10/1998

NATURAL GAS LIMIT. BOILERS 
HAVE A NOX PEMS TO DETERMINE 
NOX EMISSIONS. DISTILLATE FUEL 

OIL BURN WITH A LIMIT OF 1700 
H/YR. 0.12 BACT-PSD

ND-0018
ARCHER DANIELS MIDLAND CO. - 
NORTHERN SUN VEG. OIL

BOILER, TRANE MURRAY, 
BACKUP OIL

NAT GAS/NO 2 
OIL

189 MMBTU/HR PTC98002 7/9/1998

--

0.14 BACT-PSD

MN-0033 POTLATCH CORPORATION
 HEATER PROCESS, THERMAL 

OIL

WOOD WASTE/ 
NAT GAS/ NO 2 

OIL
140 MMBTU/HR 13700083-001 6/24/1998

WATER VAPOR INJECTION AND 
STAGED COMBUSTION 0.3 BACT-PSD

RBLC - PSD Sources for NOx
Distillate Oil Boilers Process Code 12.220 - Up to 250 MMBtu/Hr
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RBLC ID
CORPORATE/COMPANY & FACILITY 

NAME
PROCESS DESCRIPTION

PRIMARY FUEL/
THROUGHPUT

PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY
EMISSION LIMIT 

(LB/MMBTU)
REMARKS

NE-0022
Grand Island Utilities 
C. W. BURDICK GENERATING STATION

 OIL-FIRED COMBUSTION 
TURBINES

NO. 2 
DISTILLATE

8000 GAL/HR 54712C01 6/22/2004

SULFUR CONTENT OF NO. 2 
LIMITED TO UNDER LESS THAN 

0.05 % BY WEIGHT. 26.5 LB/HR CASE-BY-CASE

OH-0241
MILLER BREWING COMPANY
MILLER BREWING COMPANY - TRENTON  BOILER (2), NO. 2 FUEL OIL

NO. 2 FUEL OIL
238 MMBTU/HR

14-05515 5/27/2004

--

1.6 BACT-PSD

AR-0074
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILLARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003 LOW SULFUR FUEL OIL 0.051 BACT-PSD

AR-0079
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILIARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003
LOW SULFUR FUEL OIL. SULFUR 

CONTENT < 0.05% S BY WT. 0.051 BACT-PSD

MT-0022

  BULL MOUNTAIN DEV. COMPANY
BULL MOUNTAIN, NO. 1, LLC - ROUNDUP 
POWER PROJECT BOILER, AUXILIARY, # 1 & #2

FUEL OIL
117 MMBTU/HR

3182-00 7/21/2003

USE OF LOW SULFUR FUEL OIL 
(0.05% S), LIMIT ON HOURS OF 

OPERATION. 0.055 BACT-PSD

VA-0270
VIRGINIA COMMONWEALTH UNIVERSITY
VCU EAST PLANT BOILER - DISTILLATE

NO. 2 FUEL OIL
150 MMBTU/HR

50126 3/31/2003
GOOD COMBUSTION PRACTICES. 

LOW SULFUR FUELS. 0.53
78.5 LB/H, 3-HR ROLLING AVG, 

BACT-PSD

VA-0278
Virginia Commonwealth University
VCU EAST PLANT  BOILER, #2 FUEL OIL, (3)

NO. 2 FUEL OIL
150.6 

MMBTU/HR
VA-50126 3/31/2003

FUEL SULFUR LIMITS: <0.5% S BY 
WT. 0.5 BACT-PSD

FL-0081

TAMPA ELECTRIC COMPANY
TECO-POLK POWER 
STATION/MULBERRY BOILER, NO 2 FUEL OIL

NO. 2 FUEL OIL
120 MMBTU/HR

PSD-FL-194 12/23/2002
LOW SULFUR FUEL OIL, < 0.05% S 

BY WEIGHT 0.8 BACT-PSD

FL-0251

NEW HOPE POWER PARTNERSHIP
OKEELANTA CORPORATION SUGAR 
MILL BOILER, FUEL OIL

FUEL OIL
211 MMBTU/HR

PSD-FL-169A 10/29/2001
FUEL SPECIFICATIONS: LOW 

SULFUR (0.05% S BY WT) -- BACT-PSD

TN-0089
PROCTOR & GAMBLE MANUFACTURING 
COMPANY

UTILITY BOILER #50-1 (FUEL 
OIL)

NO. 2 FUEL OIL
225 MMBTU/HR 9252983P (SEE 

NOTES) 3/5/2001

FUEL SPEC: SULFUR CONTENT OF 
FUEL SHALL NOT EXCEED 0.2% BY 

WEIGHT. -- BACT-PSD

TN-0150 PENN SPECIALTY CHEMICALS BOILER, FUEL OIL, 4-C

NO. 2 FUEL OIL
250 MMBTU/HR

0274-04B 1/19/2001 CEMS/OPERATIONAL CONTROLS 0.1 BACT-PSD

AR-0026
PINE BLUFF ENERGY LLC - PINE BLUFF 
ENERGY CENTER BOILER, FUEL OIL

DISTILLATE 
FUEL OIL

346 MMBTU/HR 1822-AOP-R0 5/5/1999 LOW S FUELS: < .05% BY WT S 0.052 BACT-PSD

NJ-0042 ROCHE VITAMINS, INC BOILER 2 (NO. 2 OIL)

NAT GAS/NO 2 
OIL

230.80 
MMBTU/HR PCP980003--6 2/5/1999

LIMITED OPERATING HOURS FOR 
NO. 2 OIL, FUEL SULFUR LIMIT OF 

0.05% BY WEIGHT
0.0516 11.9 LB/HR, BACT-PSD

ND-0018
ARCHER DANIELS MIDLAND CO. - 
NORTHERN SUN VEG. OIL

BOILER, TRANE MURRAY, 
BACKUP OIL

NAT GAS/NO 2 
OIL

189 MMBTU/HR PTC98002 7/9/1998 LOW SULFUR FUEL 0.5
0.2 WT % SULFUR IN OIL, BACT-

PSD

Distillate Oil Boilers Process Code 12.220 - Up to 250 MMBtu/Hr
RBLC - PSD Sources for SO2
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RBLC ID
CORPORATE/COMPANY & FACILITY 

NAME
PROCESS DESCRIPTION UNIT AND SIZE

PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY
EMISSION LIMIT 

(LB/MMBTU)
REMARKS

AR-0074
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILLARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003 LOW SULFUR FUEL OIL 0.0008 BACT-PSD

AR-0079
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILIARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003 LOW SULFUR FUEL OIL 0.0008 BACT-PSD

MN-0035 LSP - COTTAGE GROVE, L.P.
 BOILERS, AUXILIARY, 2, FUEL 

OIL
FUEL OIL

104 MMBTU/HR 16300087-001 11/10/1998
NATURAL GAS LIMIT AND 

DISTILLATE FUEL OIL LIMIT 0.0025 BACT-PSD

RBLC - PSD Sources for H2S04
Distillate Oil Boilers Process Code 12.220 - Up to 250 MMBtu/Hr
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RBLC ID
CORPORATE/COMPANY & FACILITY 

NAME
PROCESS DESCRIPTION UNIT AND SIZE

PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY
EMISSION LIMIT 

(LB/MMBTU)
REMARKS

GA-0114

TEMPLE INLAND, INC.
INLAND PAPERBOARD AND PACKAGING, 
INC. - ROME LINERBOARD MILL  BOILER, OIL-FIRED

NO. 2 FUEL OIL
192 MMBTU/HR

2631-115-0021-
V-01-4 10/13/2004 GOOD COMBUSTION PRACTICES 0.2 BACT-PSD

NE-0022
Grand Island Utilities 
C. W. BURDICK GENERATING STATION

 OIL-FIRED COMBUSTION 
TURBINES

NO. 2 
DISTILLATE

8000 GAL/HR 54712C01 6/22/2004 GOOD COMBUSTION PRACTICES

--

CASE-BY-CASE

OH-0241
MILLER BREWING COMPANY
MILLER BREWING COMPANY - TRENTON  BOILER (2), NO. 2 FUEL OIL

NO. 2 FUEL OIL
238 MMBTU/HR

14-05515 5/27/2004

--

0.036
87.6 T/YR EACH BOILER ON A 

ROLLING 12-MO. AVG, BACT-PSD

AR-0074
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILLARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003

--

0.036 BACT-PSD

AR-0079
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILIARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003 COMBUSTION CONTROLS 0.036 BACT-PSD

MT-0022

  BULL MOUNTAIN DEV. COMPANY
BULL MOUNTAIN, NO. 1, LLC - ROUNDUP 
POWER PROJECT BOILER, AUXILIARY, # 1 & #2

FUEL OIL
117 MMBTU/HR

3182-00 7/21/2003 LIMIT ON OPERATING HOURS 0.035
CALCULATED, 4.12 LB/H EACH, 

BACT-PSD

VA-0270
VIRGINIA COMMONWEALTH UNIVERSITY
VCU EAST PLANT BOILER - DISTILLATE

NO. 2 FUEL OIL
150 MMBTU/HR

50126 3/31/2003 GOOD COMBUSTION PRACTICES. 0.105 BACT-PSD

VA-0278
Virginia Commonwealth University
VCU EAST PLANT  BOILER, #2 FUEL OIL, (3)

NO. 2 FUEL OIL
150.6 

MMBTU/HR
VA-50126 3/31/2003 GOOD COMBUSTION PRACTICE 0.1

CALCULATED, 15.8 LB/H, BACT-
PSD

PA-0193

MERCK AND COMPANY, INC
MERCK AND COMPANY - WEST POINT 
PLANT BOILERS, FUEL OIL, (2)

FUEL OIL
249 MMBTU/HR

PA-46-0005H 8/26/1999 GOOD COMBUSTION PRACTICE 0.38 CASE-BY-CASE

AR-0026
PINE BLUFF ENERGY LLC - PINE BLUFF 
ENERGY CENTER BOILER, FUEL OIL

DISTILLATE 
FUEL OIL

346 MMBTU/HR 1822-AOP-R0 5/5/1999 GOOD COMBUSTION PRACTICE 0.12 BACT-PSD

NJ-0042 ROCHE VITAMINS, INC BOILER 2 (NO. 2 OIL)

NAT GAS/NO 2 
OIL

230.80 
MMBTU/HR PCP980003--6 2/5/1999 NONE LISTED 0.036

8.2 LB/H, 53.0 PPMVD @7% O2, 
BACT-PSD

ND-0018
ARCHER DANIELS MIDLAND CO. - 
NORTHERN SUN VEG. OIL

BOILER, TRANE MURRAY, 
BACKUP OIL

NAT GAS/NO 2 
OIL

189 MMBTU/HR PTC98002 7/9/1998

--

0.08 BACT-PSD

AL-0115 ALABAMA POWER COMPANY
 BOILER, FUEL OIL 

(NEW/USED)
FUEL OIL

190 MMBTU/HR
108-0018-X001 

AND -X002 12/17/1997
--

0.18 34.2 LB/H, BACT-PSD

RBLC - PSD Sources for CO
Distillate Oil Boilers Process Code 12.220 - Up to 250 MMBtu/Hr
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RBLC ID
CORPORATE/COMPANY & FACILITY 

NAME
PROCESS DESCRIPTION UNIT AND SIZE

PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY
EMISSION LIMIT 

(LB/MMBTU)
REMARKS

GA-0114

TEMPLE INLAND, INC.
INLAND PAPERBOARD AND PACKAGING, 
INC. - ROME LINERBOARD MILL  BOILER, OIL-FIRED

NO. 2 FUEL OIL
192 MMBTU/HR

2631-115-0021-
V-01-4 10/13/2004 GOOD COMBUSTION PRACTICES 0.02 BACT-PSD

OH-0241
MILLER BREWING COMPANY
MILLER BREWING COMPANY - TRENTON  BOILER (2), NO. 2 FUEL OIL

NO. 2 FUEL OIL
238 MMBTU/HR

14-05515 5/27/2004

--

0.38 LB/H
11.5 T/YR EACH BOILER, ON A 
ROLLING 12-MO., BACT-PSD

AR-0074
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILLARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003 COMBUSTION CONTROLS 0.0015 BACT-PSD

AR-0079
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILIARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003 COMBUSTION CONTROLS 0.0015 BACT-PSD

VA-0270
VIRGINIA COMMONWEALTH UNIVERSITY
VCU EAST PLANT BOILER - DISTILLATE

NO. 2 FUEL OIL
150 MMBTU/HR

50126 3/31/2003 GOOD COMBUSTION PRACTICES. 2.1 LB/H EACH UNIT, BACT-PSD

VA-0278
Virginia Commonwealth University
VCU EAST PLANT  BOILER, #2 FUEL OIL, (3)

NO. 2 FUEL OIL
150.6 

MMBTU/HR
VA-50126 3/31/2003 GOOD COMBUSTION PRACTICE 2.1 LB/H BACT-PSD

TN-0089
PROCTOR & GAMBLE MANUFACTURING 
COMPANY

UTILITY BOILER #50-1 (FUEL 
OIL)

NO. 2 FUEL OIL
225 MMBTU/HR 9252983P (SEE 

NOTES) 3/5/2001

--

5.4 LB/H, 21 T/YR BACT-PSD

AR-0026
PINE BLUFF ENERGY LLC - PINE BLUFF 
ENERGY CENTER BOILER, FUEL OIL

DISTILLATE 
FUEL OIL

346 MMBTU/HR 1822-AOP-R0 5/5/1999 GOOD COMBUSTION PRACTICES 0.005 BACT-PSD

NJ-0042 ROCHE VITAMINS, INC BOILER 2 (NO. 2 OIL)

NAT GAS/NO 2 
OIL

230.80 
MMBTU/HR PCP980003--6 2/5/1999 NONE LISTED 0.001

0.3 LB/H, 3.4 PPMVD @7% O2, 
BACT-PSD

MN-0035 LSP - COTTAGE GROVE, L.P.
 BOILERS, AUXILIARY, 2, FUEL 

OIL
FUEL OIL

104 MMBTU/HR 16300087-001 11/10/1998
NATURAL GAS LIMIT AND 

DISTILLATE FUEL OIL LIMIT. 0.03 BACT-PSD

AL-0115 ALABAMA POWER COMPANY
 BOILER, FUEL OIL 

(NEW/USED)
FUEL OIL

190 MMBTU/HR
108-0018-X001 

AND -X002 12/17/1997
--

1.9 LB/H BACT-PSD

Distillate Oil Boilers Process Code 12.220 - Up to 250 MMBtu/Hr
RBLC - PSD Sources for VOC
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RBLC ID
CORPORATE/COMPANY & FACILITY 

NAME
PROCESS DESCRIPTION UNIT AND SIZE

PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY
EMISSION LIMIT 

(LB/MMBTU)
REMARKS

GA-0114

TEMPLE INLAND, INC.
INLAND PAPERBOARD AND PACKAGING, 
INC. - ROME LINERBOARD MILL  BOILER, OIL-FIRED

NO. 2 FUEL OIL
192 MMBTU/HR

2631-115-0021-
V-01-4 10/13/2004

--

0.05 (PM10) BACT-PSD

NE-0022
Grand Island Utilities 
C. W. BURDICK GENERATING STATION

 OIL-FIRED COMBUSTION 
TURBINES

NO. 2 
DISTILLATE

8000 GAL/HR 54712C01 6/22/2004
LOW ASH CONTENT OF NO. 2 

FUEL OIL 23 LB/H (PM10) CASE-BY-CASE

OH-0241
MILLER BREWING COMPANY
MILLER BREWING COMPANY - TRENTON  BOILER (2), NO. 2 FUEL OIL

NO. 2 FUEL OIL
238 MMBTU/HR

14-05515 5/27/2004 BAGHOUSE 0.02 (PM10) BACT-PSD

AR-0074
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILLARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003 LOW ASH FUEL 0.0071 (PM10) BACT-PSD

AR-0079
PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY  AUXILIARY BOILER

NO. 2 FUEL OIL
175 MMBTU/HR

1995-AOP-R0 8/20/2003 LOW ASH FUEL 0.0071 (PM10) BACT-PSD

VA-0270
VIRGINIA COMMONWEALTH UNIVERSITY
VCU EAST PLANT BOILER - DISTILLATE

NO. 2 FUEL OIL
150 MMBTU/HR

50126 3/31/2003 GOOD COMBUSTION PRACTICES.

0.022 (PM)
1.7 LB/H EACH UNIT 

(PM10) BACT-PSD

VA-0278
Virginia Commonwealth University
VCU EAST PLANT  BOILER, #2 FUEL OIL, (3)

NO. 2 FUEL OIL
150.6 

MMBTU/HR
VA-50126 3/31/2003

--

0.020 (PM)
0.010 (PM10) BACT-PSD

FL-0081

TAMPA ELECTRIC COMPANY
TECO-POLK POWER 
STATION/MULBERRY BOILER, NO 2 FUEL OIL

NO. 2 FUEL OIL
120 MMBTU/HR

PSD-FL-194 12/23/2002

--

0.1 (PM) BACT-PSD

FL-0251

NEW HOPE POWER PARTNERSHIP
OKEELANTA CORPORATION SUGAR 
MILL BOILER, FUEL OIL

FUEL OIL
211 MMBTU/HR

PSD-FL-169A 10/29/2001

FUEL SPECIFICATIONS - LOW 
SULFUR (0.05% S BY WT) 

DISTILLATE OIL 0.03 (PM) BACT-PSD

AR-0026
PINE BLUFF ENERGY LLC - PINE BLUFF 
ENERGY CENTER BOILER, FUEL OIL

DISTILLATE 
FUEL OIL

346 MMBTU/HR 1822-AOP-R0 5/5/1999
CLEAN FUELS AND GOOD 
COMBUSTION PRACTICES 0.03 (PM10) BACT-PSD

NJ-0042 ROCHE VITAMINS, INC BOILER 2 (NO. 2 OIL)

NAT GAS/NO 2 
OIL

230.80 
MMBTU/HR PCP980003--6 2/5/1999 NONE LISTED 0.0498 (PM10) BACT-PSD

MN-0035 LSP - COTTAGE GROVE, L.P.
 BOILERS, AUXILIARY, 2, FUEL 

OIL

FUEL OIL
104 MMBTU/HR

16300087-001 11/10/1998

LOW NOX BURNER. EACH BURNER 
HAS A NOX PREDICTIVE EMISSION 
MONITORING SYSTEM. BOILERS 
BURN NATURAL GAS MOST OF 

THE TIME. BOILERS ARE LIMITED 
TO BURN DISTILLATE FUEL OIL UP 

TO 1700 H/YR. 0.061 (PM & PM10) BACT-PSD

ND-0018
ARCHER DANIELS MIDLAND CO. - 
NORTHERN SUN VEG. OIL

BOILER, TRANE MURRAY, 
BACKUP OIL

NAT GAS/NO 2 
OIL

189 MMBTU/HR PTC98002 7/9/1998

--

0.014 (PM) BACT-PSD

AL-0115 ALABAMA POWER COMPANY
 BOILER, FUEL OIL 

(NEW/USED)
FUEL OIL

190 MMBTU/HR
108-0018-X001 

AND -X002 12/17/1997
--

0.15 (PM) BACT-PSD

Distillate Oil Boilers Process Code 12.220 - Up to 250 MMBtu/Hr
RBLC - PSD Sources for PM
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RBLC ID
CORPORATE/COMPANY & FACILITY 

NAME
PROCESS DESCRIPTION UNIT AND SIZE

PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY
EMISSION LIMIT 

(% OPACITY)
REMARKS

NE-0022
Grand Island Utilities 
C. W. BURDICK GENERATING STATION

 OIL-FIRED COMBUSTION 
TURBINES

NO. 2 
DISTILLATE

8000 GAL/HR 54712C01 6/22/2004
LOW ASH CONTENT OF NO. 2 

FUEL OIL

--

CASE-BY-CASE

FL-0081

TAMPA ELECTRIC COMPANY
TECO-POLK POWER 
STATION/MULBERRY BOILER, NO 2 FUEL OIL

NO. 2 FUEL OIL
120 MMBTU/HR

PSD-FL-194 12/23/2002

--

20 BACT-PSD

TN-0089
PROCTOR & GAMBLE MANUFACTURING 
COMPANY

UTILITY BOILER #50-1 (FUEL 
OIL)

NO. 2 FUEL OIL
225 MMBTU/HR 9252983P (SEE 

NOTES) 3/5/2001

--

20 BACT-PSD

ND-0018
ARCHER DANIELS MIDLAND CO. - 
NORTHERN SUN VEG. OIL

BOILER, TRANE MURRAY, 
BACKUP OIL

NAT GAS/NO 2 
OIL

189 MMBTU/HR PTC98002 7/9/1998

--

20 BACT-PSD

AL-0115 ALABAMA POWER COMPANY
 BOILER, FUEL OIL 

(NEW/USED)
FUEL OIL

190 MMBTU/HR
108-0018-X001 

AND -X002 12/17/1997
--

10 BACT-PSD

RBLC - PSD Sources for Opacity
Distillate Oil Boilers Process Code 12.220 - Up to 250 MMBtu/Hr
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PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY EMISSION LIMIT REMARKS

OK-0118
WESTERN FARMERS ELECTRIC COOP

HUGO GENERATING STA
 COAL-FIRED STEAM EGU 

BOILER (HU-UNIT 2)
750 MW

97-058-C M-2 
PSD

2/9/2007
USE OF LOW SULFUR NO.2 FUEL 
OIL COMBINED WITH GOOD 
COMBUSTION PRACTICES AND 
LIMITED ANNUAL OPERATION

-

THERE ARE NO EMISSION LIMITS FOR 
THE EMERGENCY DIESEL ENGINES.. BACT 
FOR SO2 WAS OF LOW SULFUR FUEL AND 
GOOD COMBUSTION PRACTICES AND 
LIMITED HOURS OF OPERATION FOR ALL 
OTHER POLLUTANTS.

KS-0028 KANSAS CITY BOARD OF PUBLIC 
UTILITIES
NEARMAN CREEK POWER STATION

  EMERGENCY BLACK START 
GENERATOR

24.10 MMBTU/H   C-5780   10/18/2005

--
84.8000 LB/H FULL 
LOAD OPERATIONS BACT-PSD

*AK-0062 BP EXPLORATION ALASKA
BADAMI DEVELOPMENT FACILITY

  CUMMINS IC ENGINE 
GENERATOR

1855 HP   AQ0417CPT05
, REVISION 1

  08/19/2005 VARIABLE-STEP FUEL INJECTION 
TIMING RETARD AS 
INCORPORATED BY THE 
MANUFACTURER -- BACT-PSD

AZ-0046 ARIZONA CLEAN FUELS YUMA LLC
ARIZONA CLEAN FUELS YUMA

  FIRE WATER PUMPS NOS 1 
AND 2

5.46 MMBTU/H   1001205   04/14/2005
-- 4.0000 G/KW-H BACT-PSD

  EMERGENCY GENERATOR 10.90 MMBTU/H
6.4000 G/KW-H BACT-PSD

IA-0076 JOHN DEERE
JOHN DEERE PRODUCT ENGINEERING 
CENTER

  TEST CELL 24.50 GAL/H   PROJECT 
NUMBER 00-
648

  03/23/2005

GOOD COMBUSTION PRACTICES.

1.5200 LB/MMBTU 
AVERAGE OF 3-1 HR 
TEST RUNS 
3.7300 LB/H AVERAGE 
OF 3-1 HR TEST 
RUNS BACT-PSD

WA-0329 DARRINGTON ENERGY LLC
DARRINGTON ENERGY COGENERATION 
POWER PLANT

  STANDBY GENERATOR 1.00 MW   PSD 03-04   02/11/2005 ENGINE MUST BE NEW AND 
SATISFY FEDERAL STANDARDS @ 
40 CFR 89 -- BACT-PSD

*WA-0328 BP WEST COAST PRODUCTS, LLC
BP CHERRY POINT COGENERATION 
PROJECT

  EMERGENCY GENERATOR 1.50 MW   EFSEC/2002-
01

  01/11/2005 THE ENGINE MUST BE NEW AND 
MUST SATISFY THE FEDERAL 
ENGINE STANDARDS OF 40 CFR 89 
FOR YEAR OF PURCHASE. -- BACT-PSD

LA-0194 SABINE PASS LNG, LP 
SABINE PASS LNG IMPORT TERMINAL

  FIREWATER PUMP 660 HP   PSD-LA-703   11/24/2004

GOOD ENGINE DESIGN AND 
PROPER OPERATING PRACTICES

12.1900 LB/H HOURLY 
MAXIMUM 
3.0500 T/YR ANNUAL 
MAXIMUM 
0.0185 LB/B-HP-HR 
ANNUAL AVERAGE BACT-PSD

  1500 KW EMERGENCY 
GENERATOR

2168 HP

GOOD ENGINE DESIGN AND 
PROPER OPERATING PRACTICES

37.9600 LB/H HOURLY 
MAXIMUM
9.4900 T/YR ANNUAL 
MAXIMUM
0.0175 LB/B-HP-H 
ANNUAL AVERAGE BACT-PSD

*NC-0112 NUCOR STEEL   DIESEL FIRED EMERGENCY 
GENERATORS AND DIESEL 
FIRED EMERGENCY WATER 
PUMPS

  08680T09   11/23/2004 OPERATION LIMITED TO 100 
HOURS OF OPERATION FOR EACH 
EMERGENCY GENERATOR AND 
WATER PUMP PER 12 MONTH 
PERIOD -- BACT-PSD

NC-0113 NUCOR STEEL   DIESEL FIRED EMERGENCY 
GENERATORS AND DIESEL 
FIRED EMERGENCY WATER 
PUMPS

  08680T09   11/23/2004 OPERATION LIMITED TO 100 
HOURS OF OPERATION FOR EACH 
EMERGENCY GENERATOR AND 
WATER PUMP PER 12 MONTH --

*AK-0061 NOME JOINT UTILITIES SYSTEM
SNAKE RIVER POWER PLANT

  WARTSILA 12V32B DIESEL 
ELECTRIC GENERATOR

5211 KW   210CP02   11/05/2004 1. FUEL INJECTION TIMING 
RETARD (THREE DEGRESS 
RETARD) AND SEPARATE LOW 
TEMPERATURE COOLING WATER 
SYSTEM / AFTER COOLER (LT 
SECTION)

134.0000 LB/H 3-
HOUR @ 100% LOAD BACT-PSD

RBLC - PSD Sources for NOx
Diesel-Fired Engines > 500 hp Process Code 17.110
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PA-0244 FIRST QUALITY TISSUE, LLC   FIRE PUMP 575 HP   18-315-001   10/20/2004

--

0.0310 LB/HP-H
14.0600 G/B-HP-H 
CALCULATED BACT-PSD

OH-0275 CINERGY 
PSI ENERGY-MADISON STATION

  EMERGENCY DIESEL 
GENERATOR, 2

17.21 MMBTU/H   14-04682   08/24/2004
--

55.0700 LB/H
13.7700 T/YR BACT-PSD

MN-0053 MN MUNICIPAL POWER AGENCY 
FAIRBAULT ENERGY PARK

  IC ENGINE, LARGE, FUEL OIL 
(1)

670 HP   13100071-001   07/15/2004

GOOD COMBUSTION.

3.2800 LB/MMBTU
7.8900 G/B-HP-H 
calculated, assumes 
48% efficiency BACT-PSD

WV-0023 LONGVIEW POWER, LLC 
MAIDSVILLE

  EMERGENCY GENERATOR 1801 HP   R14-0024   03/02/2004

GOOD COMBUSTION PRACTICES

20.9000 LB/H
5.2300 T/YR
5.3000 G/BHP-H BACT-PSD

WI-0207 ACE ETHANOL, LLC 
ACE ETHANOL - STANLEY

  IC ENGINE, DIESEL 
GENERATOR SET, B70

1850 BHP   03-DCF-184   01/21/2004
LIMIT ON HOURS OF OPERATION 
(16.7 HRS/MO, 12 MO. AVG.)

13.0000 G/B-HP-H 
53.0000 LB/H BACT-PSD

MN-0054 MANKATO ENERGY CENTER   INTERNAL COMBUSTION 
ENGINE, LARGE

1850 HP   01300098-001   12/04/2003
GOOD COMBUSTION 12.7000 G/B-HP-H BACT-PSD

AK-0060 WESTWARD SEAFOODS, INC. 
DUTCH HARBOR SEAFOOD 
PROCESSING FACILITY

  IC ENGINE, GENERATOR, 
FUEL OIL, (3)

2220 KW   433CP01(MOD
)

  10/10/2003
WATER INJECTION, LOW NOX 
DESIGN

42.3000 LB/H 6.4500 
G/B-HP-H calculated BACT-PSD

AK-0059 USAF EARECKSON AIR STATION   IC ENGINE, DIESEL, (2) 3000 KW   307CP01   09/29/2003
SCR

9.7000 LB/H 3-h avg 
(90% EFFICIENCY) BACT-PSD

  IC ENGINES GOOD COMBUSTION PRACTICES -- BACT-PSD
NC-0105 UNIVERSITY OF NORTH CAROLINA - 

CHAPEL HILL
  EMERGENCY GENERATORS   03069T15   08/21/2003 BACT DOES NOT APPLY TO 

NONPROFIT EDUCATIONAL 
INSTITUTIONS --

OH-0254 DUKE ENERGY NORTH AMERICA
DUKE ENERGY WASHINGTON COUNTY 
LLC

  EMERGENCY DIESEL-FIRED 
GENERATOR

600 KW   06-06792   08/14/2003
LOW SULFUR FUEL, COMBUSTION 
CONTROL

12.4000 LB/H
3.1000 T/YR
7.0000 G/B-HP-H BACT-PSD

VA-0276 INGENCO DISTRIBUTED ENERGY 
INGENCO - CHARLES CITY PLANT

  IC ENGINES, (48) 550 HP   51998   06/20/2003 AIR TO FUEL RATIO CONTROL, 
TURBOCHARGING, AND CHARGE 

2.4000 LB/MMBTU
411.0000 LB/H TOTAL N/A

IA-0067 MIDAMERICAN ENERGY COMPANY   EMERGENCY GENERATOR

97.73 GAL/HR

  PROJECT 02-
528

  06/17/2003

GOOD COMBUSTION PRACTICES

1.7100 LB/MMBTU 
5.7200 TONS/YR 12 
month rolling total BACT-PSD

OK-0090 DUKE ENERGY 
DUKE ENERGY STEPHENS, LLC 
STEPHENS ENERGY

  IC ENGINE, BACKUP 
GENERATOR, DIESEL

749 BHP   2001-157-C M-
1 PSD

  03/21/2003
ENGINE DESIGN AND LIMITED 
HOURS OF OPERATION (<100 
H/YR)

2.1600 LB/MMBTU
14.6000 LB/H 
8.8400 G/B-HP-H 
calculated BACT-PSD

OK-0091 CARDINAL FG CO./ CARDINAL GLASS 
PLANT

  IC ENGINES, EMERGENCY 
GENERATORS (2)

2000 KW   2002-487-C 
PSD

  03/18/2003 ENGINE DESIGN AND LIMIT ON 
HOURS OF OPERATION (<500 
H/YR) 2.0350 LB/MMBTU BACT-PSD

CA-0988 PACIFIC BELL   IC ENGINES 2935 HP   16290   02/01/2003

--

6.9000 G/B-HP-H 
8921.0000 LB/YR 
6.9000 G/B-HP-H LAER

NC-0074 BRIDGESTONE/FIRESTONE NORTH 
AMERICAN TIRE

  IC ENGINES, AIR 
COMPRESSORS, DIESEL, (5)

4.46 MMBTU/H   01660T42   01/24/2003

IGNITION TIMING RETARD

7.8000 LB/H each 
75.7200 T/YR 
5.6700 G/B-HP-H 
calculated BACT-PSD

TX-0407 STEAG POWER LLC
STERNE ELECTRIC GENERATING 
FACILITY

  EMERGENCY GENERATOR 1350 HP   PSD-TX-1015   12/06/2002

--

41.9000 LB/H 
2.1000 T/YR 
14.0000 G/B-HP-H BACT-PSD

*PA-0209 BOROUGH OF CHAMBERSBURG
ORCHARD PARK GENERATING STATION

  IC ENGINE, GENERATOR 8086 BHP   28-05031   11/08/2002
LEAN BURN, SCR, LOW EMISSION 
COMBUSTION CONTROL 1.5000 G/BHP-H CASE-BY-CASE
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IA-0061 CITY OF PELLA 
CITY OF PELLA

  IC ENGINES, DIESEL, (14) 144 G/H   PROJ. NO. 01-
238

  09/25/2002

COMBUSTION AIR CHILLER

1.7100 LB/MMBTU
8.0000 T/YR
50% ESTIMATED 
EFFICIENCY CASE-BY-CASE

OH-0266 UNIVERSITY OF CINCINNATI   DIESEL FIRED ENGINES (2), 2 
MW, 2922 BHP

19.17 MMBTU/H   14-05108   08/15/2002
--

40.9200 LB/H
10.2300 T/YR BACT-PSD

IA-0060 ENTERGY
HAWKEYE GENERATING, LLC

  EMERGENCY GENERATOR 18500.00 
GALLONS/YR

  01-687   07/23/2002

GCP, TIMING RETARD 10.6100 LB/H BACT-PSD
OK-0070 GENOVA OKLAHOMA LLC 

GENOVA OK I POWER PROJECT
  DIESEL ENGINE, BACKUP 
GENERATOR

750 KW   2001-223-C 
PSD

  06/13/2002 ENGINE DESIGN AND LIMITATION 
OF HOURS 3.0100 LB/MMBTU BACT-PSD

SC-0064 SCE&G
SCE&G - JASPER COUNTY GENERATING 
FACILITY

  GENERATOR, 
EMERGENCY,DIESEL FUEL

2000 KW   1360-0026-CA-
CC

  05/23/2002

--
59.5000 LB/H 
14.9000 T/YR BACT-PSD

NM-0049 PHELPS DODGE CORPORATION
PHELPS DODGE TYRONE, INC

  IC ENGINES, NON-DUAL FUEL 
MODE, (15) 3090.00 HP/H

  PSD-NM-
2488A

  05/20/2002
GOOD OPERATING PRACTICE

31.4000 LB/H PER 
ENGINE CASE-BY-CASE

OK-0072 REDBUD ENERGY LP
REDBUD POWER PLT

  DIESEL ENGINE, 
EMERGENCY GENERATOR

1818 HP   2000-090-C M-
1 PSD

  05/06/2002
--

0.0240 LB/B-HP-H
10.9000 G/B-HP-H BACT-PSD

IA-0058 MIDAMERICAN ENERGY
GREATER DES MOINES ENERGY 

  EMERGENCY GENERATOR 700 KW   77-13-002   04/10/2002 RETARDED INGITION TIMING (3-4 
DEGREES)

22.6900 LB/H 
5.7000 T/YR BACT-PSD

AR-0051 DUKE ENERGY
DUKE ENERGY-JACKSON FACILITY

  GENERATOR, DIESEL-FIRED 671 HP   1998-AOP-R0 
(34-0259)

  04/01/2002
GOOD OPERATING PRACTICE 14.0000 G/B-HP-H BACT-PSD

*NJ-0036 AES RED OAK LLC   EMERGENCY GENERATOR 49.00 MMBTU/H   010001   10/24/2001 LIMITED USE 159.6500 LB/H LAER
NC-0075 DEPARTMENT OF THE ARMY

FORT BRAGG
  IC ENGINES, DIESEL, (17)   04379T21   08/20/2001

EACH GENERATOR USED IN PEAK 
SHAVING MODE SHALL OPERATE 
NO MORE THAN 250 H/YR.

44.4000 T/YR 
combined BACT-PSD

LA-0122 INTERNATIONAL PAPER - MANSFIELD 
MILL

  CATERPILLAR BACK-UP 
DIESEL AIR COMPRESSORS, 2

775 HP EACH   PSD-LA-93 (M-
6)

  08/14/2001

PREVENTATIVE MAINTENANCE
38.6000 LB/H EACH
34.8000 T/YR EACH BACT-PSD

  ADMINISTRATION BUILDING 
DIESEL GENERATOR

587 HP
PREVENTATIVE MAINTENANCE

18.1000 LB/H
12.7000 T/YR BACT-PSD

  AUXILIARY DIESEL 
GENERATORS NO.1 & NO.2

1100 HP EACH
PREVENTATIVE MAINTENANCE

34.0000 LB/H EACH 
23.8000 T/YR EACH BACT-PSD

CA-1010 POWER SYSTEM 
ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINE, EMERGENCY, 
COMPRESSION IGNITION

764 BHP   392542   07/11/2001

TURBOCHARGE AND 
AFTERCOOLED 6.1900 G/BHP-H BACT-PSD

CA-1012 POWER SYSTEM 
ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINES, EMERGENCY, 
COMPRESSION IGNITION

685 BHP   392543   07/11/2001
TURBOCHARGED AND 
AFTERCOOLED 4.1700 G/BHP-H BACT-PSD

CA-1013 POWER SYSTEM 
ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINE, EMERGENCY, 
COMPRESSION IGNITION

610 BHP   392544   07/11/2001
TURBOCHARGED AND 
AFTERCOOLED 4.1700 G/BHP-H BACT-PSD

CA-1014 POWER SYSTEM 
ASSOCIATES/JOHNSON POWER 

  IC ENGINE, EMERGENCY, 
COMPRESSION IGNITION

536 BHP   392545   07/11/2001 TURBOCHARGED AND 
AFTERCOOLED 4.8000 G/BHP-H BACT-PSD

OH-0255 PSEG WATERFORD ENERGY LLC   EMERGENCY GENERATOR 1000 KW   06-06739   03/29/2001 0.8200 T/YR BACT-PSD
AR-0040 DUKE ENERGY HOT SPRINGS   GENERATORS, (2) DIESEL 600 KW   1936-AOP-R0   12/29/2000 CLEAN FUEL, COMBUSTION 

CONTROL.
14.0000 G/B-HP-H 
25.0000 LB/H BACT-PSD

TX-0401 COTTONWOOD ENERGY COMPANY
COTTONWOOD ENERGY PROJECT

  FIRE WATER PUMP   PSD-965   12/15/2000
--

10.3900 LB/H 
2.6000 T/YR BACT-PSD

  EMERGENCY DIESEL 
GENERATOR

--
12.4000 LB/H 
3.1000 T/YR BACT-PSD
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WI-0174 BADGER GENERATING CO LLC   DIESEL ENGINE, 
GENERATOR (4)

3.5 MMBTU/H   99-RV-143   09/20/2000 GOOD COMBUSTION PRACTICES. 
PERMIT LIMITS SET IN LB/H, NOT 
G/BHP-H. 15.4400 LB/H BACT-PSD

  DIESEL ENGINE, 
EMERGENCY FIRE PUMP

3.8 MMBTU/H GOOD COMBUSTION PRACTICES, 
EQUIPMENT USAGE LIMITS. 
PERMIT LIMITS IN LB/H, NO LIMITS 
SET IN G/BHP-H 16.7600 LB/H BACT-PSD

VT-0014 OKEMO MOUNTAIN INC.   GENERATOR, FUEL OIL 1480 BHP   OP-99-013   09/05/2000

SCR

1.6000 G/B-HP-H
5.2000 LB/H
85% ESTIMATED 
EFFICIENCY RACT

TX-0384 AVISTA-STEAG
BRAZOS VALLEY ELECTRIC 
GENERATING FACILITY

  EMERGENCY GENERATOR 1350 HP   PSD-TX-966   08/23/2000

--

41.9000 LB/H 
2.1000 T/YR
14.1000 G/B-HP-H 
CALCULATED BACT-PSD

  FIRE WATER PUMP 300 HP

--

9.3000 LB/H
0.4700 T/YR
14.0000 G/B-HP-H 
CALCULATED

BACT-PSD
PA-0158 FORD ELECTRONICS AND 

REFRIGERATION, LLC
  DIESEL ENGINES 2.00 MW   PA-46-0036A   06/19/2000 JOHNSON MATHEY QXH1020-145 

SCR AND 3 DEGREE IGNITION 
RETARD. HOURLY LIMIT FOR EACH 
ENGINE, ANNUAL FOR ALL FIVE 
ENGINES.

20.8000 LB/H 
18.2000 T/YR 
3.6000 G/BHP-H
60% ESTIMATED 
EFFICIENCY CASE-BY-CASE

VT-0013 MILL RIVER LUMBER, LTD.   ELECTRIC GENERATION- 
CATERPILLAR 3412C

1023 HP   AOP-95-081B   06/08/2000
SCR W/OXIDATION CATALYST. NO 
REGULATORY BASIS; LIMIT BASED 
ON MANUFACTURER'S 
GUARANTEE.

1.7000 LB/H
154.0000 PPM
0.7500 G/B-HP-H
90% ESTIMATED 
EFFICIENCY CASE-BY-CASE

AK-0034 NUSHAGAK ELECTRIC COOPERATIVE
DILLINGHAM POWER PLANT

  IC ENGINES, DIESEL 

21000000.00 KW-H/YR

  0025-AC003   05/08/2000

LEAN BURN/LOW NOX PACKAGE 21.9000 LB/H BACT-PSD
AK-0043 NUSHAGAK ELECTRIC COOPERATIVE, 

INC (NEC)
DILLINGHAM POWER PLANT

  DIESEL ELECTRIC 
GENERATOR #3

350 KW   0025-AC003   05/08/2000 FOLLOW POWER GENERATION 
LIMITS AS SPECIFIED IN PROCESS 
NOTES. -- CASE-BY-CASE

  DIESEL ELECTRIC 
GENERATOR #6

1000 KW FOLLOW POWER GENERATION 
LIMITS AS SPECIFIED IN THE 
PROCESS NOTES. -- CASE-BY-CASE

  DIESEL ELECTRIC 
GENERATOR #5

750 KW FOLLOW POWER GENERATION 
LIMITS AS SPECIFIED IN THE 
PROCESS NOTES. -- CASE-BY-CASE

  DIESEL ELECTRIC 
GENERATOR #8

835 KW FOLLOW POWER GENERATION 
LIMITS AS SPECIFIED IN THE 
PROCESS NOTES. -- CASE-BY-CASE

  DIESEL ELECTRIC 
GENERATOR, #10

1135 KW FOLLOW POWER GENERATION 
LIMITS AS SPECIFIED IN THE 
PROCESS NOTES. -- CASE-BY-CASE

  DIESEL ELECTRIC 
GENERATOR #12

1050 KW FOLLOW POWER GENERATION 
LIMITS AS SPECIFIED IN THE 
PROCESS NOTES. OPERATE LEAN 
BURN/ LOW NOX ENGINE DESIGN 
WITH A SEPARATE AFTERCOOLER 
LOOP AND ELECTRONIC 
CONTROLS SET FOR LOW 
EMISSION STRATEGY. 24.9000 LB/H BACT-PSD
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  DIESEL ELECTRIC 
GENERATOR #13

1050 KW
FOLLOW POWER GENERATION 
LIMITS AS SPECIFIED IN THE 
PROCESS NOTES. OPERATE WITH 
SEPARATE AFTERCOOLER LOOP 
AND ELECTRONIC CONTROLS SET 
FOR LOW EMISSION STRATEGY. 24.9000 LB/H BACT-PSD

  DIESEL ELECTRIC 
GENERATOR #11

1050 KW FOLLOW POWER GENERATION 
LIMITS AS SPECIFIED IN THE 
PROCESS NOTES. OPERATE LEAN 
BURN/ LOW NOX ENGINE DESIGN 
WITH A SEPARATE AFTERCOOLER 
LOOP AND ELECTRONIC 
CONTROLS SET FOR LOW 
EMISSION STRATEGY. 24.9000 LB/H BACT-PSD

  DIESEL ELECTRIC 
GENERATOR #9

835 KW FOLLOW POWER GENERATION 
LIMITS AS SPECIFIED IN THE -- CASE-BY-CASE

CA-1083 CUCUMONGA COUNTY WATER 
DISTRICT

  ICE: EMERGENCY, 
COMPRESSION IGNITION

890 HP   365785   03/30/2000 TURBOCHARCHED AND 
AFTERCOOLED 6.9000 G/B-HP/H BACT-PSD

CA-1079 WALT DISNEY PICTURES AND 
TELEVISION

  ICE: EMERGENCY, 
COMPRESSION IGNITION

1109 HP   366730   03/28/2000 TURBOCHARGED AND 
AFTERCOOLED + OPERATIONS 
LIMIT <200 H/YR. 6.9000 G/B-HP-H BACT-PSD

AK-0037 TESORO ALASKA COMPANY
KENAI REFINERY

  UPPER TANK FARM CAT 
3412DT, P708C

660 HP   9923-AC010   03/21/2000

NONE INDICATED. 3.1000 LB/MMBTU N/A
AK-0053 TESORO ALASKA COMPANY

KENAI REFINERY
  EMERGENCY GENERATOR, 
CF-G-70003

2.00 MW   9923-AC010   03/21/2000 AFTER-COOLING COMBINED WITH 
HIGH PRESSURE FUEL INJECTION 
PUMPS AND CYLINDER DESIGN TO 
ENSURE CLEAN BURN IN THE 
CYLINDER. 7.0000 G/KW-H BACT-PSD

  EMERGENCY GENERATOR, 
CF-G-70004

2.00 MW AFTER-COOLING COMBINED WITH 
HIGH PRESSURE FUEL INJECTION 7.0000 G/KW-H BACT-PSD

PR-0005 PUERTO RICO ELECTRIC AUTHORITY 
(PREPA)
SAN JUAN REPOWERING PROJECT

  AUXILIARY DIESEL 
GENERATOR

5000 KW   5   03/02/2000

GOOD COMBUSTION CONTROL

168.0000 LB/H (AS 
NO2)
11.3700 G/B-HP-H BACT-PSD

CA-1080 HOMEGROCER.COM   ICE: EMERGENCY, 
COMPRESSION IGNITION

1480 HP   364327   02/22/2000 TURBOCHARGED AND 
AFTERCOOLED + OPERATIONS  6.9000 G/B-HP-H BACT-PSD

CA-1082 CITY OF CORONA
CITY OF CORONA DEPT OF PUBLC 
WORKS

  ICE: EMERGENCY, 
COMPRESSION IGNITION

2155 HP   363589   02/01/2000 TURBOCHARGED AND 
AFTERCOOLED OPERATIONS 
LIMIT <200 H/YR. 6.9000 G/B-HP/H BACT-PSD

TX-0262 ARCHER POWER PARTNERS, L.P.
ARCHER GENERATING STATION

  EMERGENCY ELECTRICAL 
GENERATOR

2000 KW   PSD-TX-937   01/03/2000

--

46.8000 LB/H 
11.7000 T/YR 
7.9000 G/B-HP-H BACT-PSD
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OK-0118
WESTERN FARMERS ELECTRIC COOP

HUGO GENERATING STA
 COAL-FIRED STEAM EGU 

BOILER (HU-UNIT 2)
750 MW

97-058-C M-2 
PSD

2/9/2007
USE OF LOW SULFUR NO.2 FUEL 
OIL COMBINED WITH GOOD 
COMBUSTION PRACTICES AND 
LIMITED ANNUAL OPERATION

--

THERE ARE NO EMISSION LIMITS FOR 
THE EMERGENCY DIESEL ENGINES.. BACT 
FOR SO2 WAS OF LOW SULFUR FUEL AND 
GOOD COMBUSTION PRACTICES AND 
LIMITED HOURS OF OPERATION FOR ALL 
OTHER POLLUTANTS.

KS-0028 KANSAS CITY BOARD OF PUBLIC 
UTILITIES
NEARMAN CREEK POWER STATION

  EMERGENCY BLACK START 
GENERATOR

24.10 MMBTU/H   C-5780   10/18/2005

GOOD COMBUSTION CONTROL
1.2000 LB/H FULL 
LOAD OPERATIONS BACT-PSD

*AK-0062 BP EXPLORATION ALASKA
BADAMI DEVELOPMENT FACILITY

  CUMMINS IC ENGINE 
GENERATOR

1855 HP   AQ0417CPT05
, REVISION 1

  08/19/2005
LIMIT SULFUR CONTENT OF FUEL 
COMBUSTED

0.1500 % BY WEIGHT 
SULFUR IN FUEL OIL BACT-PSD

*WA-0328 BP WEST COAST PRODUCTS, LLC
BP CHERRY POINT COGENERATION 

  EMERGENCY GENERATOR 1.50 MW   EFSEC/2002-
01

  01/11/2005 FUEL MUST SATISFY 
REQUIREMENTS OF ON-ROAD BACT-PSD

*NC-0112 NUCOR STEEL   DIESEL FIRED EMERGENCY 
GENERATORS AND DIESEL 
FIRED EMERGENCY WATER 
PUMPS

  08680T09   11/23/2004 OPERATION LIMITED TO 100 
HOURS OF OPERATION FOR EACH 
EMERGENCY GENERATOR AND 
WATER PUMP PER 12 MONTH 
PERIOD BACT-PSD

NC-0113 NUCOR STEEL   DIESEL FIRED EMERGENCY 
GENERATORS AND DIESEL 
FIRED EMERGENCY WATER 
PUMPS

  08680T09   11/23/2004 OPERATION LIMITED TO 100 
HOURS OF OPERATION FOR EACH 
EMERGENCY GENERATOR AND 
WATER PUMP PER 12 MONTH 
PERIOD

*AK-0061 NOME JOINT UTILITIES SYSTEM
SNAKE RIVER POWER PLANT

  WARTSILA 12V32B DIESEL 
ELECTRIC GENERATOR

5211 KW   210CP02   11/05/2004 LIMIT SULFUR CONTENT IN DIESEL 
FUEL.

0.5000 % SULFUR BY 
WEIGHT PER 
SHIPMENT BACT-PSD

OH-0275 CINERGY 
PSI ENERGY-MADISON STATION

  EMERGENCY DIESEL 
GENERATOR, 2

17.21 MMBTU/H   14-04682   08/24/2004 SULFUR LIMITED TO 0.05 % BY 
WEIGHT. OPERATIONS LIMITED TO 
499 HOUR PER YEAR

8.6100 LB/H
2.1500 T/YR ROLLING 
12-MONTHS BACT-PSD

MN-0053 MN MUNICIPAL POWER AGENCY 
FAIRBAULT ENERGY PARK

  IC ENGINE, LARGE, FUEL OIL 
(1)

670 HP   13100071-001   07/15/2004
LOW SULFUR FUEL. 0.0510 LB/MMBTU BACT-PSD

WV-0023 LONGVIEW POWER, LLC 
MAIDSVILLE

  EMERGENCY GENERATOR 1801 HP   R14-0024   03/02/2004 SULFUR CONTENT IN THE FUEL 
LIMITED TO 0.05% BY WEIGHT

6.5000 LB/H
1.6000 T/YR BACT-PSD

MN-0054 MANKATO ENERGY CENTER   INTERNAL COMBUSTION 
ENGINE, LARGE

1850 HP   01300098-001   12/04/2003
LOW SULFUR FUEL 0.5900 G/B-HP-H BACT-PSD

AK-0060 WESTWARD SEAFOODS, INC. 
DUTCH HARBOR SEAFOOD 
PROCESSING FACILITY

  IC ENGINE, GENERATOR, 
FUEL OIL, (3)

2220 KW   433CP01(MOD
)

  10/10/2003 LOW SULFUR FUEL: SULFUR 
RESTRICTION OF 0.24% S BY WT 
FOR A JET A AND DIESEL NO. 2 
FUEL BLEND.

BACT is fuel sulfur limit. 
Mass balance 
calculations result in an 
estimated 56 ppmv. BACT-PSD

AK-0059 USAF EARECKSON AIR STATION   IC ENGINES 3000 KW   307CP01   09/29/2003 LOW SULFUR FUEL: < 0.3% S BY 
WT BACT-PSD

OH-0254 DUKE ENERGY NORTH AMERICA
DUKE ENERGY WASHINGTON COUNTY 
LLC

  EMERGENCY DIESEL-FIRED 
GENERATOR

600 KW   06-06792   08/14/2003 LOW SULFUR FUEL, COMBUSTION 
CONTROL

0.1000 T/YR
0.2300 G/B-HP-H

BACT-PSD
VA-0276 INGENCO DISTRIBUTED ENERGY 

INGENCO - CHARLES CITY PLANT
  IC ENGINES, (48) 550 HP   51998   06/20/2003

GOOD COMBUSTION PRACTICES

0.5000 LB/MMBTU 
86.5000 LB/H TOTAL 
FACILITY EMISSIONS RACT

IA-0067 MIDAMERICAN ENERGY COMPANY   EMERGENCY GENERATOR

97.73 GAL/HR

  PROJECT 02-
528

  06/17/2003
GOOD COMBUSTION PRACTICES 
AND LOW SULFUR FUEL

0.0520 LB/MMBTU
0.1700 TONS/YR 12-
month rolling total BACT-PSD

OK-0090 DUKE ENERGY 
DUKE ENERGY STEPHENS, LLC 
STEPHENS ENERGY

  IC ENGINE, BACKUP 
GENERATOR, DIESEL

749 BHP   2001-157-C M-
1 PSD

  03/21/2003
USE OF LOW SULFUR DIESEL 
FUEL (< 0.05% S BY WT) 0.3000 LB/H BACT-PSD

OK-0091 CARDINAL FG CO./ CARDINAL GLASS 
PLANT

  IC ENGINES, EMERGENCY 
GENERATORS (2)

2000 KW   2002-487-C 
PSD

  03/18/2003
LOW SULFUR FUEL, < 0.05% S  0.0500 LB/MMBTU BACT-PSD

CA-0988 PACIFIC BELL   IC ENGINES 2935 HP   16290   02/01/2003 0.1600 G/B-HP-H
207.0000 LB/YR
0.1600 G/B-HP-H LAER

RBLC - PSD Sources for SO2
Diesel-Fired Engines > 500 hp Process Code 17.110

Table B - 3
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NC-0074 BRIDGESTONE/FIRESTONE NORTH 
AMERICAN TIRE

  IC ENGINES, AIR 
COMPRESSORS, DIESEL, (5)

4.46 MMBTU/H   01660T42   01/24/2003
2.3000 LB/MMBTU BACT-PSD

TX-0407 STEAG POWER LLC
STERNE ELECTRIC GENERATING 
FACILITY

  EMERGENCY GENERATOR 1350 HP   PSD-TX-1015   12/06/2002 DISTILLATE FUEL OIL CONTAINING 
NO MORE THAN 0.2 WEIGHT 
PERCENT OF SULFUR.

2.7700 LB/H
0.1400 T/YR BACT-PSD

OH-0266 UNIVERSITY OF CINCINNATI   DIESEL FIRED ENGINES (2), 2 
MW, 2922 BHP

19.17 MMBTU/H   14-05108   08/15/2002 SULFUR CONTENT OF DIESEL 
FUEL LESS THAN 0.05 PERCENT.

0.0430 LB/MMBTU
0.2100 T/YR BACT-PSD

SC-0064 SCE&G
SCE&G - JASPER COUNTY GENERATING 
FACILITY

  GENERATOR, 
EMERGENCY,DIESEL FUEL

2000 KW   1360-0026-CA-
CC

  05/23/2002

LOW SULFUR (0.05%) DIESEL
0.9000 LB/H
0.2300 T/YR BACT-PSD

NM-0049 PHELPS DODGE CORPORATION
PHELPS DODGE TYRONE, INC

  IC ENGINES, NON-DUAL FUEL 
MODE, (15) 3090.00 HP/H

  PSD-NM-
2488A

  05/20/2002 FUEL SULFUR LIMIT: LOW SULFUR 
DIESEL (< 0.05% S BY WT) CASE-BY-CASE

OK-0072 REDBUD ENERGY LP
REDBUD POWER PLT

  DIESEL ENGINE, 
EMERGENCY GENERATOR

1818 HP   2000-090-C M-
1 PSD

  05/06/2002
0.4000 LB/MMBTU BACT-PSD

AR-0051 DUKE ENERGY
DUKE ENERGY-JACKSON FACILITY

  GENERATOR, DIESEL-FIRED 671 HP   1998-AOP-R0 
(34-0259)

  04/01/2002
FUELS LIMIT: 0.05% S BY WT BACT-PSD

*NJ-0036 AES RED OAK LLC   EMERGENCY GENERATOR 49.00 MMBTU/H   010001   10/24/2001
LOW SULFUR FUEL

2.4500 LB/H
0.6100 T/YR BACT-PSD

NC-0075 DEPARTMENT OF THE ARMY
FORT BRAGG

  IC ENGINES, DIESEL, (17)   04379T21   08/20/2001
2.3000 LB/MMBTU CASE-BY-CASE

LA-0122 INTERNATIONAL PAPER - MANSFIELD 
MILL

  CATERPILLAR BACK-UP 
DIESEL AIR COMPRESSORS, 2

775 HP EACH   PSD-LA-93 (M-
6)

  08/14/2001

PREVENTATIVE MAINTENANCE
1.6000 LB/H EACH
1.4000 T/YR EACH BACT-PSD

  ADMINISTRATION BUILDING 
DIESEL GENERATOR

587 HP
PREVENTATIVE MAINTENANCE

1.2000 LB/H
0.8000 T/YR BACT-PSD

  AUXILIARY DIESEL 
GENERATORS NO.1 & NO.2

1100 HP EACH
PREVENTATIVE MAINTENANCE

2.2000 LB/H EACH
1.6000 T/YR EACH BACT-PSD

OH-0255 PSEG WATERFORD ENERGY LLC   EMERGENCY GENERATOR 1000 KW   06-06739   03/29/2001 LOW SULFUR FUEL 0.0100 T/YR BACT-PSD
TX-0401 COTTONWOOD ENERGY COMPANY

COTTONWOOD ENERGY PROJECT
  FIRE WATER PUMP   PSD-965   12/15/2000 0.6900 LB/H

0.1700 T/YR BACT-PSD
  EMERGENCY DIESEL 
GENERATOR

0.8200 LB/H
0.2100 T/YR BACT-PSD

WI-0174 BADGER GENERATING CO LLC   DIESEL ENGINE, 
GENERATOR (4)

3.5 MMBTU/H   99-RV-143   09/20/2000 SULFUR CONTENT <= .05% BY WT. 
PERMIT LIMITS ARE FUEL SULFUR 
CONTENT LIMIT AND LB/H LIMIT, 
NOT G/BHP-H. 1.0200 LB/H BACT-PSD

  DIESEL ENGINE, 
EMERGENCY FIRE PUMP

3.8 MMBTU/H
THE USE OF DIESEL FUEL HAVING 
A SULFUR CONTENT OF .05% BY 
WT., AND EQUIPMENT USAGE 
LIMITS. PERMIT LIMITS ARE FUEL 
SULFUR CONTENT LIMITS AND 
LB/H LIMIT, NO LIMIT IN G/BHP-H.

 1.1000 LB/H
 1.4000 G/BHP-HR BACT-PSD

TX-0384 AVISTA-STEAG
BRAZOS VALLEY ELECTRIC 
GENERATING FACILITY

  EMERGENCY GENERATOR 1350 HP   PSD-TX-966   08/23/2000

FUEL SULFUR LIMIT: < 0.3 WT % S
2.7700 LB/H
0.1400 T/YR BACT-PSD

  FIRE WATER PUMP 300 HP
FUEL SULFUR LIMITS: < 0.3 WT % S

0.6200 LB/H
0.0300 T/YR BACT-PSD

PA-0158 FORD ELECTRONICS AND 
REFRIGERATION, LLC

  DIESEL ENGINES 2.00 MW   PA-46-0036A   06/19/2000
HOURLY LIMIT FOR EACH ENGINE, 
ANNUAL FOR ALL FIVE ENGINES. 
EMISSION LIMITS AVAILABLE ONLY 
IN LB/H AND T/YR.

4.0000 LB/H
3.3000 T/YR CASE-BY-CASE
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AK-0043 NUSHAGAK ELECTRIC COOPERATIVE, 
INC (NEC)
DILLINGHAM POWER PLANT

  DIESEL ELECTRIC 
GENERATOR #3

350 KW   0025-AC003   05/08/2000 THE SULFUR CONTENT OF THE 
FUEL OIL BURNED MUST NOT 
EXCEED 0.50 PERCENT BY 
WEIGHT AT ANY TIME. FOLLOW 
THE POWER GENERATION LIMITS 
AS SPECIFIED IN THE PROCESS 
NOTES.

63.3000 T/12 MO. 
PERIOD COMBINED 
LIMIT, ALL FUEL 
BURNING SOURCES
500.0000 PPM CASE-BY-CASE

  DIESEL ELECTRIC 
GENERATOR #6

1000 KW THE SULFUR CONTENT OF THE 
FUEL OIL BURNED MUST NOT 
EXCEED 0.50 PERCENT BY 
WEIGHT AT ANY TIME. FOLLOW 
THE POWER GENERATION LIMITS 
AS SPECIFIED IN THE PROCESS 
NOTES.

63.3000 T/12 MO. 
PERIOD COMBINED 
LIMIT, ALL FUEL 
BURNING SOURCES
500.0000 PPM CASE-BY-CASE

  DIESEL ELECTRIC 
GENERATOR #5

750 KW THE SULFUR CONTENT OF THE 
FUEL OIL BURNED MUST NOT 
EXCEED 0.50 PERCENT BY 
WEIGHT AT ANY TIME. FOLLOW 
THE POWER GENERATION LIMITS 
AS SPECIFIED IN THE PROCESS 
NOTES.

63.3000 T/12 MO. 
PERIOD COMBINED 
LIMIT, ALL FUEL 
BURNING SOURCES
500.0000 PPM CASE-BY-CASE

  DIESEL ELECTRIC 
GENERATOR #8

835 KW THE SULFUR CONTENT OF THE 
FUEL OIL BURNED MUST NOT 
EXCEED 0.50 PERCENT BY 
WEIGHT AT ANY TIME. FOLLOW 
THE POWER GENERATION LIMITS 
AS SPECIFIED IN THE PROCESS 
NOTES.

63.3000 T/12 MO. 
PERIOD COMBINED 
LIMIT, ALL FUEL 
BURNING SOURCES
500.0000 PPM CASE-BY-CASE

  DIESEL ELECTRIC 
GENERATOR, #10

1135 KW THE SULFUR CONTENT OF THE 
FUEL OIL BURNED MUST NOT 
EXCEED 0.50 PERCENT BY 
WEIGHT AT ANY TIME. FOLLOW 
THE POWER GENERATION LIMITS 
AS SPECIFIED IN THE PROCESS 
NOTES.

63.3000 T/12 MO. 
PERIOD COMBINED 
LIMIT, ALL FUEL 
BURNING SOURCES
500.0000 PPM CASE-BY-CASE

  DIESEL ELECTRIC 
GENERATOR #12

1050 KW THE SULFUR CONTENT OF THE 
FUEL OIL BURNED MUST NOT 
EXCEED 0.50 PERCENT BY 
WEIGHT AT ANY TIME. FOLLOW 
THE POWER GENERATION LIMITS 
AS SPECIFIED IN THE PROCESS 
NOTES.

63.3000 T/12 MO. 
PERIOD COMBINED 
LIMIT, ALL FUEL 
BURNING SOURCES
500.0000 PPM BACT-PSD

  DIESEL ELECTRIC 
GENERATOR #13

1050 KW THE SULFUR CONTENT OF THE 
FUEL OIL BURNED MUST NOT 
EXCEED 0.50 PERCENT BY 
WEIGHT AT ANY TIME. FOLLOW 
THE POWER GENERATION LIMITS 
AS SPECIFIED IN THE PROCESS 
NOTES.

63.3000 T/12 MO. 
PERIOD COMBINED 
LIMIT, ALL FUEL 
BURNING SOURCES
500.0000 PPM BACT-PSD

  DIESEL ELECTRIC 
GENERATOR #11

1050 KW THE SULFUR CONTENT OF THE 
FUEL OIL BURNED MUST NOT 
EXCEED 0.50 PERCENT BY 
WEIGHT AT ANY TIME. FOLLOW 
THE POWER GENERATION LIMITS 
AS SPECIFIED IN THE PROCESS 
NOTES.

63.3000 T/12 MO. 
PERIOD COMBINED 
LIMIT, ALL FUEL 
BURNING SOURCES
500.0000 PPM BACT-PSD
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  DIESEL ELECTRIC 
GENERATOR #9

835 KW THE SULFUR CONTENT OF THE 
FUEL OIL BURNED MUST NOT 
EXCEED 0.50 PERCENT BY 
WEIGHT AT ANY TIME. FOLLOW 
THE POWER GENERATION LIMITS 
AS SPECIFIED IN THE PROCESS 
NOTES.

63.3000 T/12 MO. 
PERIOD COMBINED 
LIMIT, ALL FUEL 
BURNING SOURCES
500.0000 PPM CASE-BY-CASE

CA-1083 CUCUMONGA COUNTY WATER 
DISTRICT

  ICE: EMERGENCY, 
COMPRESSION IGNITION

890 HP   365785   03/30/2000 SULFUR CONTENT OF THE FUEL 
SHALL NOT EXCEED 0.05% BY 
WEIGHT.

0.0500 % MAX WT S IN 
FUEL BACT-PSD

CA-1079 WALT DISNEY PICTURES AND 
TELEVISION

  ICE: EMERGENCY, 
COMPRESSION IGNITION

1109 HP   366730   03/28/2000 SULFUR CONTENT OF THE FUEL 
SHALL NOT EXCEED 0.05% BY 
WEIGHT + OPERATION LIMIT <200 
H/YR.

0.0500 % WT. % S IN 
FUEL BACT-PSD

AK-0037 TESORO ALASKA COMPANY
KENAI REFINERY

  UPPER TANK FARM CAT 
3412DT, P708C

660 HP   9923-AC010   03/21/2000 FUEL SULFUR CONTENT LIMITS AS 
FOLLOWS: DIESEL, 0.35% SULFUR; 
NATURAL GAS, 0.01% SULFUR; 
LPG, 0.01% SULFUR; REFINERY 
GAS, 168 PPMV H2S.

500.0000 PPM 
AVERAGED OVER 3 
HOURS BACT-PSD

AK-0053 TESORO ALASKA COMPANY
KENAI REFINERY

  EMERGENCY GENERATOR, 
CF-G-70003

2.00 MW   9923-AC010   03/21/2000 USE ONLY FUEL GAS WITH A 
HYDROGEN SULFIDE CONTENT 
NOT TO EXCEED 200 PPM AND 
USE DISTILLATE FUEL OIL WITH A 
SULFUR CONTENT NOT TO 
EXCEED 0.15%. BACT-PSD

  EMERGENCY GENERATOR, 
CF-G-70004

2.00 MW USE ONLY FUEL GAS WITH A 
HYDROGEN SULFIDE CONTENT 
NOT TO EXCEED 200 PPM AND 
USE DISTILLATE FUEL OIL WITH A 
SULFUR CONTENT NOT TO 
EXCEED 0.15%. BACT-PSD

PR-0005 PUERTO RICO ELECTRIC AUTHORITY 
(PREPA)
SAN JUAN REPOWERING PROJECT

  AUXILIARY DIESEL 
GENERATOR

5000 KW   5   03/02/2000

GOOD COMBUSTION CONTROL
2.6500 LB/H
0.1793 G/B-HP-H BACT-PSD

CA-1080 HOMEGROCER.COM   ICE: EMERGENCY, 
COMPRESSION IGNITION

1480 HP   364327   02/22/2000 SULFUR CONTENT OF THE FUEL 
SHALL NOT EXCEED 0.05% BY 
WEIGHT. + OPERATION LIMIT < 200 
H/YR.

0.0500 % WT. % S IN 
FUEL BACT-PSD

CA-1082 CITY OF CORONA
CITY OF CORONA DEPT OF PUBLC 
WORKS

  ICE: EMERGENCY, 
COMPRESSION IGNITION

2155 HP   363589   02/01/2000 SULFUR CONTENT OF THE FUEL 
SHALL NOT EXCEED 0.05% BY 
WEIGHT + OPERATIONS LIMIT < 
200 H/YR.

0.0500 % WT S IN 
FUEL BACT-PSD

TX-0262 ARCHER POWER PARTNERS, L.P.
ARCHER GENERATING STATION

  EMERGENCY ELECTRICAL 
GENERATOR

2000 KW   PSD-TX-937   01/03/2000 1.9000 LB/H
0.4700 T/YR BACT-PSD
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TX-0262 ARCHER POWER PARTNERS, L.P.
ARCHER GENERATING STATION

  EMERGENCY ELECTRICAL 
GENERATOR

2000 KW   PSD-TX-937   01/03/2000
--

0.29000 LB/H
0.0700 T/YR BACT-PSD

TX-0324
ODESSA-ECTOR POWER PARTNER
ODESSA-ECTOR GENERATING STATION EMERGENCY ELECTRICAL GENERATOR

2000 KW

PSD-TX-936 11/18/1999 --
0.29000 LB/H
0.0700 T/YR N/A

MN-0035 LSP - COTTAGE GROVE, L.P.
ENGINE, DIESEL, EMERGENCY 
FIRE PUMP 2.70 MMBTU/H 16300087-001 11/10/1998

LIMITED TO BURN DIESEL 150 
H/YR. 0.0017 BACT-PSD

Diesel-Fired Engines > 500 hp Process Code 17.110

Table B - 3
RBLC - PSD Sources for H2SO4
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RBLC ID
CORPORATE/COMPANY & FACILITY 

NAME
PROCESS DESCRIPTION THROUGHPUT

PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY EMISSION LIMIT REMARKS

OK-0118
WESTERN FARMERS ELECTRIC COOP

HUGO GENERATING STA
 COAL-FIRED STEAM EGU 

BOILER (HU-UNIT 2)
750 MW

97-058-C M-2 
PSD

2/9/2007
USE OF LOW SULFUR NO.2 FUEL 
OIL COMBINED WITH GOOD 
COMBUSTION PRACTICES AND 
LIMITED ANNUAL OPERATION

--

THERE ARE NO EMISSION LIMITS FOR 
THE EMERGENCY DIESEL ENGINES.. BACT 
FOR SO2 WAS OF LOW SULFUR FUEL AND 
GOOD COMBUSTION PRACTICES AND 
LIMITED HOURS OF OPERATION FOR ALL 
OTHER POLLUTANTS.

*AK-0062 BP EXPLORATION ALASKA
BADAMI DEVELOPMENT FACILITY

  CUMMINS IC ENGINE 
GENERATOR

1855 HP   AQ0417CPT05
, REVISION 1

  08/19/2005
GOOD OPERATIONAL PRACTICES BACT-PSD

AZ-0046 ARIZONA CLEAN FUELS YUMA LLC
ARIZONA CLEAN FUELS YUMA

  FIRE WATER PUMPS NOS 1 
AND 2

5.46 MMBTU/H   1001205   04/14/2005
3.5000 G/KW-H BACT-PSD

  EMERGENCY GENERATOR 10.90 MMBTU/H
3.5000 G/KW-H BACT-PSD

LA-0194 SABINE PASS LNG, LP 
SABINE PASS LNG IMPORT TERMINAL

  FIREWATER PUMP 660 HP   PSD-LA-703   11/24/2004

GOOD ENGINE DESIGN AMD 
PROPER OPERATING PRACTICES

0.5500 LB/H HOURLY 
MAXIMUM
0.1400 T/YR ANNUAL 
MAXIMUM
0.0008 LB/B-HP-H 
ANNUAL AVERAGE

BACT-PSD
  1500 KW EMERGENCY 
GENERATOR

2168 HP

GOOD ENGINE DESIGN AND 
PROPER OPERATING PRACTICES

12.2200 LB/H HOURLY 
MAXIMUM
3.0600 T/YR ANNUAL 
MAXIMUM
0.0056 LB/B-HP-HR 
ANNUAL AVERAGE BACT-PSD

*NC-0112 NUCOR STEEL   DIESEL FIRED EMERGENCY 
GENERATORS AND DIESEL 
FIRED EMERGENCY WATER 
PUMPS

  08680T09   11/23/2004 OPERATION LIMITED TO 100 
HOURS OF OPERATION FOR EACH 
EMERGENCY GENERATOR AND 
WATER PUMP PER 12 MONTH 
PERIOD BACT-PSD

NC-0113 NUCOR STEEL   DIESEL FIRED EMERGENCY 
GENERATORS AND DIESEL 
FIRED EMERGENCY WATER 

  08680T09   11/23/2004
OPERATION LIMITED TO 100 
HOURS OF OPERATION FOR EACH 
EMERGENCY GENERATOR AND 

*AK-0061 NOME JOINT UTILITIES SYSTEM
SNAKE RIVER POWER PLANT

  WARTSILA 12V32B DIESEL 
ELECTRIC GENERATOR

5211 KW   210CP02   11/05/2004
GOOD COMBUSTION PRACTICES

 10.5000 LB/H 3-HOUR 
@ 100% LOAD BACT-PSD

PA-0244 FIRST QUALITY TISSUE, LLC   FIRE PUMP 575 HP   18-315-001   10/20/2004  0.0067 LB/HP-H BACT-PSD
OH-0275 CINERGY 

PSI ENERGY-MADISON STATION
  EMERGENCY DIESEL 
GENERATOR, 2

17.21 MMBTU/H   14-04682   08/24/2004 14.6300 LB/H
3.6600 T/YR ROLLING 
12-MONTHS BACT-PSD

MN-0053 MN MUNICIPAL POWER AGENCY 
FAIRBAULT ENERGY PARK

  IC ENGINE, LARGE, FUEL OIL 
(1)

670 HP   13100071-001   07/15/2004
GOOD COMBUSTION.

 0.7600 LB/MMBTU 3 
HOUR AVERAGE BACT-PSD

WV-0023 LONGVIEW POWER, LLC 
MAIDSVILLE

  EMERGENCY GENERATOR 1801 HP   R14-0024   03/02/2004
GOOD COMBUSTION PRACTICES

8.8500 LB/H
2.2100 T/YR BACT-PSD

WI-0207 ACE ETHANOL, LLC 
ACE ETHANOL - STANLEY

  IC ENGINE, DIESEL 
GENERATOR SET, B70

1850 BHP   03-DCF-184   01/21/2004
LIMITED OPERATION, DESIGN 1.0000 G/B-HP-H BACT-PSD

MN-0054 MANKATO ENERGY CENTER   INTERNAL COMBUSTION 
ENGINE, LARGE

1850 HP   01300098-001   12/04/2003
GOOD COMBUSTION 1.0000 G/B-HP-H BACT-PSD

AK-0059 USAF EARECKSON AIR STATION   IC ENGINE, DIESEL, (2) 3000 KW   307CP01   09/29/2003

SCR OXIDATION CATALYST

4.4000 LB/H 
80% ESTIMATED 
EFFICIENCY BACT-PSD

OH-0254 DUKE ENERGY NORTH AMERICA
DUKE ENERGY WASHINGTON COUNTY 
LLC

  EMERGENCY DIESEL-FIRED 
GENERATOR

600 KW   06-06792   08/14/2003
LOW SULFUR FUEL, COMBUSTION 
CONTROL

15.2000 LB/H
3.8000 T/YR
8.6000 G/B-HP-H BACT-PSD

VA-0276 INGENCO DISTRIBUTED ENERGY 
INGENCO - CHARLES CITY PLANT

  IC ENGINES, (48) 550 HP   51998   06/20/2003 LIMITING THE TREATED LANDFILL 
GAS HEAT INPUT RATION TO 50% 
AND A LANDFILL GAS TREATMENT 
SYSTEM.

3.3000 LB/MMBTU
565.5000 LB/H TOTAL 
FACILITY EMISSIONS CASE-BY-CASE

Diesel-Fired Engines > 500 hp Process Code 17.110
RBLC - PSD Sources for CO

Table B - 3
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Diesel-Fired Engines > 500 hp Process Code 17.110
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IA-0067 MIDAMERICAN ENERGY COMPANY   EMERGENCY GENERATOR

97.73 GAL/HR

  PROJECT 02-
528

  06/17/2003

GOOD COMBUSTION PRACTICES

0.8500 LB/MMBTU
2.8500 TONS/YR 12 
month rolling total BACT-PSD

OK-0090 DUKE ENERGY 
DUKE ENERGY STEPHENS, LLC 
STEPHENS ENERGY

  IC ENGINE, BACKUP 
GENERATOR, DIESEL

749 BHP   2001-157-C M-
1 PSD

  03/21/2003
ENGINE DESIGN AND GOOD 
COMBUSTION PRACTICES

2.6600 LB/MMBTU
14.0000 LB/H BACT-PSD

OK-0091 CARDINAL FG CO./ CARDINAL GLASS 
PLANT

  IC ENGINES, EMERGENCY 
GENERATORS (2)

2000 KW   2002-487-C 
PSD

  03/18/2003 ENGINE DESIGN AND LIMIT ON 
HOURS OF OPERATION (<500 
H/YR) 0.2020 LB/MMBTU BACT-PSD

CA-0988 PACIFIC BELL   IC ENGINES 2935 HP   16290   02/01/2003 8.5000 G/B-HP-H
10990.0000 LB/YR LAER

TX-0407 STEAG POWER LLC
STERNE ELECTRIC GENERATING 
FACILITY

  EMERGENCY GENERATOR 1350 HP   PSD-TX-1015   12/06/2002 9.0200 LB/H
0.4500 T/YR
3.0300 G/B-HP-H BACT-PSD

OH-0266 UNIVERSITY OF CINCINNATI   DIESEL FIRED ENGINES (2), 2 
MW, 2922 BHP

19.17 MMBTU/H   14-05108   08/15/2002 1.7300 LB/H
0.4300 T/YR BACT-PSD

IA-0060 ENTERGY
HAWKEYE GENERATING, LLC

  EMERGENCY GENERATOR 18500.00 
GALLONS/YR

  01-687   07/23/2002
GCP, TIMING RETARD 0.2200 LB/H BACT-PSD

OK-0070 GENOVA OKLAHOMA LLC 
GENOVA OK I POWER PROJECT

  DIESEL ENGINE, BACKUP 
GENERATOR

750 KW   2001-223-C 
PSD

  06/13/2002

ENGINE DESIGN 0.3100 LB/MMBTU BACT-PSD
SC-0064 SCE&G

SCE&G - JASPER COUNTY GENERATING 
FACILITY

  GENERATOR, 
EMERGENCY,DIESEL FUEL

2000 KW   1360-0026-CA-
CC

  05/23/2002
15.8000 LB/H
 3.9500 T/YR BACT-PSD

NM-0049 PHELPS DODGE CORPORATION
PHELPS DODGE TYRONE, INC

  IC ENGINES, NON-DUAL FUEL 
MODE, (15) 3090.00 HP/H

  PSD-NM-
2488A

  05/20/2002
GOOD OPERATING PRACTICES

9.4000 LB/H PER 
ENGINE CASE-BY-CASE

OK-0072 REDBUD ENERGY LP
REDBUD POWER PLT

  DIESEL ENGINE, 
EMERGENCY GENERATOR

1818 HP   2000-090-C M-
1 PSD

  05/06/2002
ENGINE DESIGN

0.0550 LB/B-HP-H 
25.0000 G/B-HP-H BACT-PSD

IA-0058 MIDAMERICAN ENERGY
GREATER DES MOINES ENERGY 
CENTER

  EMERGENCY GENERATOR 700 KW   77-13-002   04/10/2002
2.8600 LB/H
0.7200 T/YR BACT-PSD

AR-0051 DUKE ENERGY
DUKE ENERGY-JACKSON FACILITY

  GENERATOR, DIESEL-FIRED 671 HP   1998-AOP-R0 
(34-0259)

  04/01/2002
GOOD OPERATING PRACTICE 8.5000 G/B-HP-H BACT-PSD

*NJ-0036 AES RED OAK LLC   EMERGENCY GENERATOR 49.00 MMBTU/H   010001   10/24/2001
GOOD COMBUSTION PRACTICE

1.1100 LB/H
2.7800 T/YR BACT-PSD

LA-0122 INTERNATIONAL PAPER - MANSFIELD 
MILL

  CATERPILLAR BACK-UP 
DIESEL AIR COMPRESSORS, 2

775 HP EACH   PSD-LA-93 (M-
6)

  08/14/2001

PREVENTATIVE MAINTENANCE
5.4000 LB/H EACH
4.9000 T/YR EACH BACT-PSD

  ADMINISTRATION BUILDING 
DIESEL GENERATOR

587 HP
PREVENTATIVE MAINTENANCE

3.9000 LB/H
2.7000 T/YR BACT-PSD

  AUXILIARY DIESEL 
GENERATORS NO.1 & NO.2

1100 HP EACH
PREVENTATIVE MAINTENANCE

10.6000 LB/H EACH
7.4000 T/YR EACH BACT-PSD

CA-1010 POWER SYSTEM 
ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINE, EMERGENCY, 
COMPRESSION IGNITION

764 BHP   392542   07/11/2001

0.3700 G/BHP-H BACT-PSD
CA-1012 POWER SYSTEM 

ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINES, EMERGENCY, 
COMPRESSION IGNITION

685 BHP   392543   07/11/2001

 0.5200 G/BHP-H BACT-PSD
CA-1013 POWER SYSTEM 

ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINE, EMERGENCY, 
COMPRESSION IGNITION

610 BHP   392544   07/11/2001

0.5200 G/BHP-H BACT-PSD
CA-1014 POWER SYSTEM 

ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINE, EMERGENCY, 
COMPRESSION IGNITION

536 BHP   392545   07/11/2001

2.6000 G/BHP-H BACT-PSD
OH-0255 PSEG WATERFORD ENERGY LLC   EMERGENCY GENERATOR 1000 KW   06-06739   03/29/2001 0.2200 T/YR BACT-PSD
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AR-0040 DUKE ENERGY HOT SPRINGS   GENERATORS, (2) DIESEL 600 KW   1936-AOP-R0   12/29/2000
PROPER COMBUSTION.

31.0000 G/B-HP-H
54.0000 LB/H BACT-PSD

TX-0401 COTTONWOOD ENERGY COMPANY
COTTONWOOD ENERGY PROJECT

  FIRE WATER PUMP   PSD-965   12/15/2000 2.2400 LB/H
0.5600 T/YR BACT-PSD

  EMERGENCY DIESEL 
GENERATOR

2.6700 LB/H
0.6700 T/YR BACT-PSD

WI-0174 BADGER GENERATING CO LLC   DIESEL ENGINE, 
GENERATOR (4)

3.5 MMBTU/H   99-RV-143   09/20/2000 GOOD COMBUSTION PRACTICES. 
PERMIT LIMITS SET IN LB/H, NOT 
G/BHP-H. 3.3300 LB/H BACT-PSD

  DIESEL ENGINE, 
EMERGENCY FIRE PUMP

3.8 MMBTU/H GOOD COMBUSTION PRACTICES, 
EQUIPMENT USAGE LIMITS. 
PERMIT LIMITS SET IN LB/H, NO 
LIMITS IN G/B-HP-H. 3.6100 LB/H BACT-PSD

VT-0014 OKEMO MOUNTAIN INC.   GENERATOR, FUEL OIL 1480 BHP   OP-99-013   09/05/2000 SCR OXIDATION CATALYST WITH 
UREA INJECTION, NO 
REGULATORY BASIS 0.6000 G/B-HP-H CASE-BY-CASE

TX-0384 AVISTA-STEAG
BRAZOS VALLEY ELECTRIC 
GENERATING FACILITY

  EMERGENCY GENERATOR 1350 HP   PSD-TX-966   08/23/2000
9.0200 LB/H
0.4500 T/YR

  FIRE WATER PUMP 300 HP 2.0000 LB/H
0.1000 T/YR

PA-0158 FORD ELECTRONICS AND 
REFRIGERATION, LLC

  DIESEL ENGINES 2.00 MW   PA-46-0036A   06/19/2000
HOURLY LIMIT FOR EACH ENGINE, 
ANNUAL FOR ALL FIVE ENGINES

34.0000 LB/H
28.0000 T/YR
5.9000 G/BHP-H CASE-BY-CASE

VT-0013 MILL RIVER LUMBER, LTD.   ELECTRIC GENERATION- 
CATERPILLAR 3412C

1023 HP   AOP-95-081B   06/08/2000 SCR OXIDATION CATALYST WITH 
UREA INJECTION. NO 
REGULATORY BASIS, LIMIT BASED 
ON MANUFACTURER'S 
GUARANTEE.

0.6000 LB/H
0.2700 G/B-HP-H CASE-BY-CASE

NUSHAGAK ELECTRIC COOPERATIVE, 
INC (NEC)
DILLINGHAM POWER PLANT

  DIESEL ELECTRIC 
GENERATOR #12

1050 KW
COMPLY WITH POWER 
GENERATION LIMITS AS 
SPECIFIED IN PROCESS NOTES.

 90.0000 T/12 MO 
PERIOD COMBINED 
WITH SOURCES 11 
AND 13 BACT-PSD

  DIESEL ELECTRIC 
GENERATOR #13

1050 KW
COMPLY WITH POWER 
GENERATION LIMITS AS 
SPECIFIED IN PROCESS NOTES.

 90.0000 T/12 MO 
PERIOD COMBINED 
WITH SOURCES 11 
AND 13 BACT-PSD

  DIESEL ELECTRIC 
GENERATOR #11

1050 KW
COMPLY WITH POWER 
GENERATION LIMITS AS 
SPECIFIED IN PROCESS NOTES.

 90.0000 T/12 MO 
PERIOD COMBINED 
WITH SOURCES 11 
AND 13 BACT-PSD

CA-1083 CUCUMONGA COUNTY WATER 
DISTRICT

  ICE: EMERGENCY, 
COMPRESSION IGNITION

890 HP   365785   03/30/2000
8.5000 G/B-HP/H BACT-PSD

CA-1079 WALT DISNEY PICTURES AND 
TELEVISION

  ICE: EMERGENCY, 
COMPRESSION IGNITION

1109 HP   366730   03/28/2000 TURBOCHARGER + OPERATIONS 
LIMIT < 200 H/YR. 8.5000 G/B-HP-H BACT-PSD

AK-0037 TESORO ALASKA COMPANY
KENAI REFINERY

  UPPER TANK FARM CAT 
3412DT, P708C

660 HP   9923-AC010   03/21/2000
NONE INDICATED. 0.8100 LB/MMBTU N/A

AK-0053 TESORO ALASKA COMPANY
KENAI REFINERY

  EMERGENCY GENERATOR, 
CF-G-70003

2.00 MW   9923-AC010   03/21/2000 GOOD OPERATIONAL PRACTICES 
AND MAINTENANCE 1.9500 G/KW-H BACT-PSD

  EMERGENCY GENERATOR, 
CF-G-70004

2.00 MW GOOD OPERATIONAL PRACTICES 
AND MAINTENANCE 1.9500 G/KW-H BACT-PSD

PR-0005 PUERTO RICO ELECTRIC AUTHORITY 
(PREPA)
SAN JUAN REPOWERING PROJECT

  AUXILIARY DIESEL 
GENERATOR

5000 KW   5   03/02/2000

GOOD COMBUSTION PRACTICES
44.6000 LB/H
3.0200 G/B-HP-H BACT-PSD

CA-1080 HOMEGROCER.COM   ICE: EMERGENCY, 
COMPRESSION IGNITION

1480 HP   364327   02/22/2000 TURBOCHARGER + OPERATION 
LIMIT <200 H/YR. 8.5000 G/B-HP-H BACT-PSD
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CA-1082 CITY OF CORONA
CITY OF CORONA DEPT OF PUBLC 
WORKS

  ICE: EMERGENCY, 
COMPRESSION IGNITION

2155 HP   363589   02/01/2000
TURBOCHARGER + OPERATIONS 
LIMIT <200 H/YR. 8.5000 G/B-HP-H BACT-PSD

TX-0262 ARCHER POWER PARTNERS, L.P.
ARCHER GENERATING STATION

  EMERGENCY ELECTRICAL 
GENERATOR

2000 KW   PSD-TX-937   01/03/2000 34.9000 LB/H
8.7000 T/YR
5.9000 G/B-HP-H BACT-PSD
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OK-0118
WESTERN FARMERS ELECTRIC COOP

HUGO GENERATING STA
 COAL-FIRED STEAM EGU 

BOILER (HU-UNIT 2)
750 MW

97-058-C M-2 
PSD

2/9/2007
USE OF LOW SULFUR NO.2 FUEL 
OIL COMBINED WITH GOOD 
COMBUSTION PRACTICES AND 
LIMITED ANNUAL OPERATION

--

THERE ARE NO EMISSION LIMITS FOR 
THE EMERGENCY DIESEL ENGINES.. BACT 
FOR SO2 WAS OF LOW SULFUR FUEL AND 
GOOD COMBUSTION PRACTICES AND 
LIMITED HOURS OF OPERATION FOR ALL 
OTHER POLLUTANTS.

LA-0194 SABINE PASS LNG, LP 
SABINE PASS LNG IMPORT TERMINAL

  FIREWATER PUMP 660 HP   PSD-LA-703   11/24/2004

GOOD COMBUSTION PRACTICES

0.0700 LB/H HOURLY 
MAXIMUM
0.0200 T/YR ANNUAL 
MAXIMUM BACT-PSD

  1500 KW EMERGENCY 
GENERATOR

2168 HP

GOOD COMBUSTION PRACTICES

1.6700 LB/H HOURLY 
MAXIMUM
0.4200 T/YR ANNUAL BACT-PSD

*NC-0112 NUCOR STEEL   DIESEL FIRED EMERGENCY 
GENERATORS AND DIESEL 
FIRED EMERGENCY WATER 
PUMPS

  08680T09   11/23/2004 OPERATION LIMITED TO 100 
HOURS OF OPERATION FOR EACH 
EMERGENCY GENERATOR AND 
WATER PUMP PER 12 MONTH 
PERIOD BACT-PSD

NC-0113 NUCOR STEEL   DIESEL FIRED EMERGENCY 
GENERATORS AND DIESEL 
FIRED EMERGENCY WATER 
PUMPS

  08680T09   11/23/2004 OPERATION LIMITED TO 100 
HOURS OF OPERATION FOR EACH 
EMERGENCY GENERATOR AND 
WATER PUMP PER 12 MONTH 
PERIOD

OH-0275 CINERGY 
PSI ENERGY-MADISON STATION

  EMERGENCY DIESEL 
GENERATOR, 2

17.21 MMBTU/H   14-04682   08/24/2004 1.5500 LB/H
0.3900 T/YR ROLLING 
12-MONTHS BACT-PSD

MN-0053 MN MUNICIPAL POWER AGENCY 
FAIRBAULT ENERGY PARK

  IC ENGINE, LARGE, FUEL OIL 
(1)

670 HP   13100071-001   07/15/2004
GOOD COMBUSTION.

0.1000 LB/MMBTU 3 
HOUR AVERAGE BACT-PSD

WV-0023 LONGVIEW POWER, LLC 
MAIDSVILLE

  EMERGENCY GENERATOR 1801 HP   R14-0024   03/02/2004
GOOD COMBUSTION PRACTICES

1.2100 LB/H
0.3000 T/YR BACT-PSD

WI-0207 ACE ETHANOL, LLC 
ACE ETHANOL - STANLEY

  IC ENGINE, DIESEL 
GENERATOR SET, B70

1850 BHP   03-DCF-184   01/21/2004

LIMITED OPERATION, DESIGN 0.1200 G/HP-H BACT-PSD
MN-0054 MANKATO ENERGY CENTER   INTERNAL COMBUSTION 

ENGINE, LARGE
1850 HP   01300098-001   12/04/2003

GOOD COMBUSTION 0.1200 G/B-HP-H BACT-PSD
OH-0254 DUKE ENERGY NORTH AMERICA

DUKE ENERGY WASHINGTON COUNTY 
LLC

  EMERGENCY DIESEL-FIRED 
GENERATOR

600 KW   06-06792   08/14/2003
LOW SULFUR FUEL, COMBUSTION 
CONTROL

1.7600 LB/H
0.4400 T/YR
1.0000 G/B-HP-H BACT-PSD

VA-0276 INGENCO DISTRIBUTED ENERGY 
INGENCO - CHARLES CITY PLANT

  IC ENGINES, (48) 550 HP   51998   06/20/2003

GOOD COMBUSTION PRACTICES.

0.4000 LB/MMBTU
68.5000 LB/H TOTAL 
FACILITY EMISSIONS N/A

IA-0067 MIDAMERICAN ENERGY COMPANY   EMERGENCY GENERATOR
97.73 GAL/HR

  PROJECT 02-
528

  06/17/2003
GOOD COMBUSTION PRACTICES 0.0900 LB/MMBTU BACT-PSD

OK-0090 DUKE ENERGY 
DUKE ENERGY STEPHENS, LLC 
STEPHENS ENERGY

  IC ENGINE, BACKUP 
GENERATOR, DIESEL

749 BHP   2001-157-C M-
1 PSD

  03/21/2003

BACT IS GOOD ENGINE DESIGN 1.7000 LB/H BACT-PSD
OK-0091 CARDINAL FG CO./ CARDINAL GLASS 

PLANT
  IC ENGINES, EMERGENCY 
GENERATORS (2)

2000 KW   2002-487-C 
PSD

  03/18/2003 ENGINE DESIGN AND LIMIT ON 
HOURS OF OPERATION (<500 
H/YR) 2.1700 LB/H BACT-PSD

CA-0988 PACIFIC BELL   IC ENGINES 2935 HP   16290   02/01/2003 1.0000 G/B-HP-H
1293.0000 LB/YR LAER

TX-0407 STEAG POWER LLC
STERNE ELECTRIC GENERATING 
FACILITY

  EMERGENCY GENERATOR 1350 HP   PSD-TX-1015   12/06/2002
3.3300 LB/H
0.1700 T/YR BACT-PSD

OH-0266 UNIVERSITY OF CINCINNATI   DIESEL FIRED ENGINES (2), 2 19.17 MMBTU/H   14-05108   08/15/2002 1.0400 LB/H BACT-PSD
IA-0060 ENTERGY

HAWKEYE GENERATING, LLC
  EMERGENCY GENERATOR 18500.00 

GALLONS/YR
  01-687   07/23/2002

GCP, TIMING RETARD 0.0700 LB/H BACT-PSD

Diesel-Fired Engines > 500 hp Process Code 17.110
RBLC - PSD Sources for VOC

Table B - 3

Table B - 3 Page 15 of 22



RBLC ID
CORPORATE/COMPANY & FACILITY 

NAME
PROCESS DESCRIPTION THROUGHPUT

PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY EMISSION LIMIT REMARKS

Diesel-Fired Engines > 500 hp Process Code 17.110
RBLC - PSD Sources for VOC

Table B - 3

SC-0064 SCE&G
SCE&G - JASPER COUNTY GENERATING 
FACILITY

  GENERATOR, 
EMERGENCY,DIESEL FUEL

2000 KW   1360-0026-CA-
CC

  05/23/2002
1.7000 LB/H
0.4300 T/YR LAER

OK-0072 REDBUD ENERGY LP
REDBUD POWER PLT

  DIESEL ENGINE, 
EMERGENCY GENERATOR

1818 HP   2000-090-C M-
1 PSD

  05/06/2002
ENGINE DESIGN 0.0007 LB/B-HP-H BACT-PSD

AR-0051 DUKE ENERGY
DUKE ENERGY-JACKSON FACILITY

  GENERATOR, DIESEL-FIRED 671 HP   1998-AOP-R0 
(34-0259)

  04/01/2002
GOOD OPERATING PRACTICE 1.1000 G/B-HP-H BACT-PSD

*NJ-0036 AES RED OAK LLC   EMERGENCY GENERATOR 49.00 MMBTU/H   010001   10/24/2001
GOOD COMBUSTION

12.0400 LB/H
3.0100 T/YR LAER

LA-0122 INTERNATIONAL PAPER - MANSFIELD 
MILL

  CATERPILLAR BACK-UP 
DIESEL AIR COMPRESSORS, 2

775 HP EACH   PSD-LA-93 (M-
6)

  08/14/2001

PREVENTATIVE MAINTENANCE
1.9000 LB/H EACH
1.7000 T/YR EACH BACT-PSD

  ADMINISTRATION BUILDING 
DIESEL GENERATOR

587 HP
PREVENTATIVE MAINTENANCE

1.4000 LB/H
1.0000 T/YR BACT-PSD

  AUXILIARY DIESEL 
GENERATORS NO.1 & NO.2

1100 HP EACH
PREVENTATIVE MAINTENANCE

2.7000 LB/H EACH
1.9000 T/YR EACH BACT-PSD

CA-1010 POWER SYSTEM 
ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINE, EMERGENCY, 
COMPRESSION IGNITION

764 BHP   392542   07/11/2001

0.0300 G/BHP-H BACT-PSD
CA-1012 POWER SYSTEM 

ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINES, EMERGENCY, 
COMPRESSION IGNITION

685 BHP   392543   07/11/2001

0.0700 G/BHP-H BACT-PSD
CA-1013 POWER SYSTEM 

ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINE, EMERGENCY, 
COMPRESSION IGNITION

610 BHP   392544   07/11/2001

0.0700 G/BHP-H BACT-PSD
OH-0255 PSEG WATERFORD ENERGY LLC   EMERGENCY GENERATOR 1000 KW   06-06739   03/29/2001 0.0200 T/YR BACT-PSD
AR-0040 DUKE ENERGY HOT SPRINGS   GENERATORS, (2) DIESEL 600 KW   1936-AOP-R0   12/29/2000

PROPER COMBUSTION PRACTICE
1.1000 G/B-HP-H
2.0000 LB/H BACT-PSD

TX-0401 COTTONWOOD ENERGY COMPANY
COTTONWOOD ENERGY PROJECT

  FIRE WATER PUMP   PSD-965   12/15/2000 0.8400 LB/H
0.2100 T/YR BACT-PSD

  EMERGENCY DIESEL 
GENERATOR

1.0100 LB/H
0.2500 T/YR BACT-PSD

WI-0174 BADGER GENERATING CO LLC   DIESEL ENGINE, 
GENERATOR (4)

3.5 MMBTU/H   99-RV-143   09/20/2000 GOOD COMBUSTION PRACTICES. 
PERMIT LIMITS SET IN LB/H, NOT 
G/BHP-H. 1.2600 LB/H CASE-BY-CASE

  DIESEL ENGINE, 
EMERGENCY FIRE PUMP

3.8 MMBTU/H GOOD COMBUSTION PRACTICES, 
EQUIPMENT USAGE LIMITS. 
PERMIT LIMITS SET IN LB/H, NO 
LIMITS IN G/BHP-H. 1.3700 LB/H BACT-PSD

TX-0384 AVISTA-STEAG
BRAZOS VALLEY ELECTRIC 
GENERATING FACILITY

  EMERGENCY GENERATOR 1350 HP   PSD-TX-966   08/23/2000
3.3900 LB/H
0.1700 T/YR BACT-PSD

  FIRE WATER PUMP 300 HP 0.7500 LB/H
0.3800 T/YR BACT-PSD

PA-0158 FORD ELECTRONICS AND 
REFRIGERATION, LLC

  DIESEL ENGINES 2.00 MW   PA-46-0036A   06/19/2000
HOURLY LIMIT FOR EACH ENGINE, 
ANNUAL FOR ALL FIVE ENGINES. 
EMISSION LIMITS AVAILABLE ONLY 
IN LB/H AND T/YR.

0.4600 LB/H
0.3500 T/YR CASE-BY-CASE

CA-1083 CUCUMONGA COUNTY WATER 
DISTRICT

  ICE: EMERGENCY, 
COMPRESSION IGNITION

890 HP   365785   03/30/2000
1.0000 G/B-HP/H BACT-PSD

CA-1079 WALT DISNEY PICTURES AND 
TELEVISION

  ICE: EMERGENCY, 
COMPRESSION IGNITION

1109 HP   366730   03/28/2000
OPERATIONS LIMIT < 200 H/YR. 1.0000 G/B-HP-H BACT-PSD
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PR-0005 PUERTO RICO ELECTRIC AUTHORITY 
(PREPA)
SAN JUAN REPOWERING PROJECT

  AUXILIARY DIESEL 
GENERATOR

5000 KW   5   03/02/2000
GOOD COMBUSTION; LIMITED 
OPERATION 4.3000 LB/H BACT-PSD

CA-1080 HOMEGROCER.COM   ICE: EMERGENCY, 
COMPRESSION IGNITION

1480 HP   364327   02/22/2000 TURBOCHARGER + OPERATIONS 
LIMIT <200 H/YR. 1.0000 G/B-HP-H BACT-PSD

CA-1082 CITY OF CORONA
CITY OF CORONA DEPT OF PUBLC 
WORKS

  ICE: EMERGENCY, 
COMPRESSION IGNITION

2155 HP   363589   02/01/2000
TURBOCHARGER + OPERATIONS 
LIMIT <200 H/YR. 1.0000 G/B-HP-H BACT-PSD

TX-0262 ARCHER POWER PARTNERS, L.P.
ARCHER GENERATING STATION

  EMERGENCY ELECTRICAL 
GENERATOR

2000 KW   PSD-TX-937   01/03/2000 2.9000 LB/H
0.7200 T/YR BACT-PSD
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OK-0118
WESTERN FARMERS ELECTRIC COOP

HUGO GENERATING STA
 COAL-FIRED STEAM EGU 

BOILER (HU-UNIT 2)
750 MW

97-058-C M-2 
PSD

2/9/2007
USE OF LOW SULFUR NO.2 FUEL 
OIL COMBINED WITH GOOD 
COMBUSTION PRACTICES AND 
LIMITED ANNUAL OPERATION

--

THERE ARE NO EMISSION LIMITS FOR 
THE EMERGENCY DIESEL ENGINES.. BACT 
FOR SO2 WAS OF LOW SULFUR FUEL AND 
GOOD COMBUSTION PRACTICES AND 
LIMITED HOURS OF OPERATION FOR ALL 
OTHER POLLUTANTS.

AZ-0046 ARIZONA CLEAN FUELS YUMA LLC
ARIZONA CLEAN FUELS YUMA

  FIRE WATER PUMPS NOS 1 
AND 2

5.46 MMBTU/H   1001205   04/14/2005
0.2000 G/KW-H BACT-PSD

  EMERGENCY GENERATOR 10.90 MMBTU/H
0.0200 G/KW-H BACT-PSD

LA-0194 SABINE PASS LNG, LP 
SABINE PASS LNG IMPORT TERMINAL

  FIREWATER PUMP 660 HP   PSD-LA-703   11/24/2004

GOOD COMBUSTION PRACTICES

PM10 
1.2400 LB/H HOURLY 
MAXIMUM
0.3100 T/YR ANNUAL 
MAXIMUM BACT-PSD

  1500 KW EMERGENCY 
GENERATOR

2168 HP

GOOD COMBUSTION PRACTICES

PM10 
0.9100 LB/H HOURLY 
MAXIMUM
0.2300 T/YR ANNUAL 
MAXIMUM BACT-PSD

*NC-0112 NUCOR STEEL   DIESEL FIRED EMERGENCY 
GENERATORS AND DIESEL 
FIRED EMERGENCY WATER 
PUMPS

  08680T09   11/23/2004 OPERATION LIMITED TO 100 
HOURS OF OPERATION FOR EACH 
EMERGENCY GENERATOR AND 
WATER PUMP PER 12 MONTH 
PERIOD BACT-PSD

NC-0113 NUCOR STEEL   DIESEL FIRED EMERGENCY 
GENERATORS AND DIESEL 
FIRED EMERGENCY WATER 
PUMPS

  08680T09   11/23/2004 OPERATION LIMITED TO 100 
HOURS OF OPERATION FOR EACH 
EMERGENCY GENERATOR AND 
WATER PUMP PER 12 MONTH 
PERIOD

*AK-0061 NOME JOINT UTILITIES SYSTEM
SNAKE RIVER POWER PLANT

  WARTSILA 12V32B DIESEL 
ELECTRIC GENERATOR

5211 KW   210CP02   11/05/2004

GOOD COMBUSTION PRACTICES
206.0000 LB/HR 3-
HOUR @ 100% LOAD BACT-PSD

OH-0275 CINERGY 
PSI ENERGY-MADISON STATION

  EMERGENCY DIESEL 
GENERATOR, 2

17.21 MMBTU/H   14-04682   08/24/2004 PM10 
0.2700 T/YR ROLLING 
12-MONTHS
0.0620 LB/MMBTU BACT-PSD

MN-0053 MN MUNICIPAL POWER AGENCY 
FAIRBAULT ENERGY PARK

  IC ENGINE, LARGE, FUEL OIL 
(1)

670 HP   13100071-001   07/15/2004 CLEAN FUEL AND GOOD 
COMBUSTION.

0.1000 LB/MMBTU 3 
HOUR AVERAGE BACT-PSD

WV-0023 LONGVIEW POWER, LLC 
MAIDSVILLE

  EMERGENCY GENERATOR 1801 HP   R14-0024   03/02/2004

GOOD COMBUSTION PRACTICES

PM10
1.1300 LB/H
0.2800 T/YR BACT-PSD

WI-0207 ACE ETHANOL, LLC 
ACE ETHANOL - STANLEY

  IC ENGINE, DIESEL 
GENERATOR SET, B70

1850 BHP   03-DCF-184   01/21/2004 USE OF VERY LOW SULFUR 
DIESEL FUEL (0.05 WT % S).

0.0700 G/HP-H
0.3000 LB/H BACT-PSD

MN-0054 MANKATO ENERGY CENTER   INTERNAL COMBUSTION 
ENGINE, LARGE

1850 HP   01300098-001   12/04/2003
GOOD COMBUSTION

PM AND PM10
0.0700 G/B-HP-H BACT-PSD

AK-0060 WESTWARD SEAFOODS, INC. 
DUTCH HARBOR SEAFOOD 
PROCESSING FACILITY

  IC ENGINE, GENERATOR, 
FUEL OIL, (3)

2220 KW   433CP01(MOD
)

  10/10/2003

GOOD COMBUSTION PRACTICE, 
OPACITY LIMITS

Limit is opacity limit of 
20% opacity, 6 min avg. 
Vendor specifications 
for these generators 
are: 0.31 g/kW-h, and 
0.022 gr/dscf. BACT-PSD

OH-0254 DUKE ENERGY NORTH AMERICA
DUKE ENERGY WASHINGTON COUNTY 
LLC

  EMERGENCY DIESEL-FIRED 
GENERATOR

600 KW   06-06792   08/14/2003 LOW SULFUR FUEL, COMBUSTION 
CONTROL

0.7200 LB/H
0.1800 T/YR
0.4100 G/B-HP-H BACT-PSD

VA-0276 INGENCO DISTRIBUTED ENERGY 
INGENCO - CHARLES CITY PLANT

  IC ENGINES, (48) 550 HP   51998   06/20/2003
GOOD COMBUSTION PRACTICES.

PM AND PM10
0.2000 LB/MMBTU N/A

Diesel-Fired Engines > 500 hp Process Code 17.110
RBLC - PSD Sources for PM

Table B - 3
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IA-0067 MIDAMERICAN ENERGY COMPANY   EMERGENCY GENERATOR
97.73 GAL/HR

  PROJECT 02-
528

  06/17/2003
GOOD COMBUSTION PRACTICES.

PM AND PM10
0.1400 LB/MMBTU BACT-PSD

OK-0090 DUKE ENERGY 
DUKE ENERGY STEPHENS, LLC 
STEPHENS ENERGY

  IC ENGINE, BACKUP 
GENERATOR, DIESEL

749 BHP   2001-157-C M-
1 PSD

  03/21/2003
COMBUSTION CONTROL AND 
GOOD ENGINE DESIGN

PM10  0.1240 
LB/MMBTU BACT-PSD

OK-0091 CARDINAL FG CO./ CARDINAL GLASS 
PLANT

  IC ENGINES, EMERGENCY 
GENERATORS (2)

2000 KW   2002-487-C 
PSD

  03/18/2003
ENGINE DESIGN

PM10  
0.0444 LB/MMBTU BACT-PSD

CA-0988 PACIFIC BELL   IC ENGINES 2935 HP   16290   02/01/2003 PM10
0.1000 G/B-HP-H
129.0000 LB/YR LAER

TX-0407 STEAG POWER LLC
STERNE ELECTRIC GENERATING 
FACILITY

  EMERGENCY GENERATOR 1350 HP   PSD-TX-1015   12/06/2002 PM10
2.9700 LB/H
0.1500 T/YR BACT-PSD

OH-0266 UNIVERSITY OF CINCINNATI   DIESEL FIRED ENGINES (2), 2 
MW, 2922 BHP

19.17 MMBTU/H   14-05108   08/15/2002 PM10
0.2300 LB/H
0.0600 T/YR
0.0400 G/B-HP-H BACT-PSD

IA-0060 ENTERGY
HAWKEYE GENERATING, LLC

  EMERGENCY GENERATOR 18500.00 
GALLONS/YR

  01-687   07/23/2002
GCP, TIMING RETARD

PM AND PM10
0.3400 LB/H BACT-PSD

OK-0070 GENOVA OKLAHOMA LLC 
GENOVA OK I POWER PROJECT

  DIESEL ENGINE, BACKUP 
GENERATOR

750 KW   2001-223-C 
PSD

  06/13/2002 COMBUSTION CONTROL AND 
GOOD ENGINE DESIGN

PM10
0.0330 LB/MMBTU BACT-PSD

SC-0064 SCE&G
SCE&G - JASPER COUNTY GENERATING 
FACILITY

  GENERATOR, 
EMERGENCY,DIESEL FUEL

2000 KW   1360-0026-CA-
CC

  05/23/2002 CLEAN FUEL(LOW SULFUR 
DIESEL), GOOD COMBUSTION 
PRACTICES

1.9000 LB/H
0.4800 T/YR BACT-PSD

IA-0058 MIDAMERICAN ENERGY
GREATER DES MOINES ENERGY 
CENTER

  EMERGENCY GENERATOR 700 KW   77-13-002   04/10/2002 PM10
0.9500 LB/H
0.2400 T/YR BACT-PSD

AR-0051 DUKE ENERGY
DUKE ENERGY-JACKSON FACILITY

  GENERATOR, DIESEL-FIRED 671 HP   1998-AOP-R0 
(34-0259)

  04/01/2002
GOOD OPERATING PRACTICE 1.5000 LB/H BACT-PSD

*NJ-0036 AES RED OAK LLC   EMERGENCY GENERATOR 49.00 MMBTU/H   010001   10/24/2001
LIMITED USE

2.6700 LB/H
0.6700 T/YR LAER

LA-0122 INTERNATIONAL PAPER - MANSFIELD 
MILL

  CATERPILLAR BACK-UP 
DIESEL AIR COMPRESSORS, 2

775 HP EACH   PSD-LA-93 (M-
6)

  08/14/2001

PREVENTATIVE MAINTENANCE

PM10
1.7000 LB/H EACH
1.5000 T/YR EACH BACT-PSD

  ADMINISTRATION BUILDING 
DIESEL GENERATOR

587 HP

PREVENTATIVE MAINTENANCE

PM10
13000 LB/H
0.9000 T/YR BACT-PSD

  AUXILIARY DIESEL 
GENERATORS NO.1 & NO.2

1100 HP EACH

PREVENTATIVE MAINTENANCE

PM10
2.4000 LB/H EACH
1.7000 T/YR EACH BACT-PSD

CA-1010 POWER SYSTEM 
ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINE, EMERGENCY, 
COMPRESSION IGNITION

764 BHP   392542   07/11/2001

PM10
0.0400 G/BHP-H BACT-PSD

CA-1012 POWER SYSTEM 
ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINES, EMERGENCY, 
COMPRESSION IGNITION

685 BHP   392543   07/11/2001

0.0700 G/BHP-H BACT-PSD
CA-1013 POWER SYSTEM 

ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINE, EMERGENCY, 
COMPRESSION IGNITION

610 BHP   392544   07/11/2001

0.0700 G/BHP-H BACT-PSD
CA-1014 POWER SYSTEM 

ASSOCIATES/JOHNSON POWER 
SYSTEMS

  IC ENGINE, EMERGENCY, 
COMPRESSION IGNITION

536 BHP   392545   07/11/2001

0.1500 G/BHP-H BACT-PSD
OH-0255 PSEG WATERFORD ENERGY LLC   EMERGENCY GENERATOR 1000 KW   06-06739   03/29/2001 PM10

0.0100 T/YR BACT-PSD
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AR-0040 DUKE ENERGY HOT SPRINGS   GENERATORS, (2) DIESEL 600 KW   1936-AOP-R0   12/29/2000 CLEAN FUELS. COMBUSTION 
CONTROLS 1.8000 LB/H BACT-PSD

TX-0401 COTTONWOOD ENERGY COMPANY
COTTONWOOD ENERGY PROJECT

  FIRE WATER PUMP   PSD-965   12/15/2000 PM10
0.7400 LB/H
0.1800 T/YR BACT-PSD

  EMERGENCY DIESEL 
GENERATOR

PM10
0.8800 LB/H
0.2200 T/YR BACT-PSD

WI-0174 BADGER GENERATING CO LLC   DIESEL ENGINE, 
GENERATOR (4)

3.5 MMBTU/H   99-RV-143   09/20/2000 GOOD COMBUSTION PRACTICES. 
FUEL < 0.05 % BY WT. SULFUR. 
PERMIT LIMITS SET IN LB/H, NOT 
G/BHP-H. 0.3500 LB/H BACT-PSD

  DIESEL ENGINE, 
EMERGENCY FIRE PUMP

3.8 MMBTU/H
GOOD COMBUSTION PRACTICES, 
USE OF FUEL < 0.05% S BY WT., 
EQUIPMENT USAGE LIMIT. 0.3800 LB/H BACT-PSD

TX-0384 AVISTA-STEAG
BRAZOS VALLEY ELECTRIC 
GENERATING FACILITY

  EMERGENCY GENERATOR 1350 HP   PSD-TX-966   08/23/2000 PM10
2.9700 LB/H
0.1500 T/YR BACT-PSD

  FIRE WATER PUMP 300 HP PM10
0.6600 LB/H
0.0300 T/YR BACT-PSD

PA-0158 FORD ELECTRONICS AND 
REFRIGERATION, LLC

  DIESEL ENGINES 2.00 MW   PA-46-0036A   06/19/2000
HOURLY LIMIT FOR EACH ENGINE, 
ANNUAL FOR ALL FIVE ENGINES.

1.2000 LB/H
1.0000 T/YR CASE-BY-CASE

AK-0043 NUSHAGAK ELECTRIC COOPERATIVE, 
INC (NEC)
DILLINGHAM POWER PLANT

  DIESEL ELECTRIC 
GENERATOR #3

350 KW   0025-AC003   05/08/2000

NONE INDICATED
0.0500 GR/DSCF AV 
OVER 3 H N/A

  DIESEL ELECTRIC 
GENERATOR #6

1000 KW
NONE INDICATED

0.0500 GR/DSCF AV 
OVER 3 H N/A

  DIESEL ELECTRIC 
GENERATOR #5

750 KW
NONE INDICATED

0.0500 GR/DSCF AV 
OVER 3 H N/A

  DIESEL ELECTRIC 
GENERATOR #8

835 KW
NONE INDICATED

0.0500 GR/DSCF AV 
OVER 3 H N/A

  DIESEL ELECTRIC 
GENERATOR, #10

1135 KW
NONE INDICATED

0.0500 GR/DSCF AV 
OVER 3 H N/A

  DIESEL ELECTRIC 
GENERATOR #12

1050 KW
NONE INDICATED

0.0500 GR/DSCF AV 
OVER 3 H N/A

  DIESEL ELECTRIC 
GENERATOR #13

1050 KW
NONE INDICATED

0.0500 GR/DSCF AV 
OVER 3 H N/A

  DIESEL ELECTRIC 
GENERATOR #11

1050 KW
NONE INDICATED

0.0500 GR/DSCF AV 
OVER 3 H N/A

  DIESEL ELECTRIC 
GENERATOR #9

835 KW
NONE INDICATED

0.0500 GR/DSCF AV 
OVER 3 H N/A

CA-1083 CUCUMONGA COUNTY WATER 
DISTRICT

  ICE: EMERGENCY, 
COMPRESSION IGNITION

890 HP   365785   03/30/2000 PM10
0.3800 G/B-HP/H BACT-PSD

CA-1079 WALT DISNEY PICTURES AND 
TELEVISION

  ICE: EMERGENCY, 
COMPRESSION IGNITION

1109 HP   366730   03/28/2000 PM10
0.3800 G/B-HP/H BACT-PSD

AK-0037 TESORO ALASKA COMPANY
KENAI REFINERY

  UPPER TANK FARM CAT 
3412DT, P708C

660 HP   9923-AC010   03/21/2000
NONE INDICATED. 0.3627 LB/MMBTU N/A

AK-0053 TESORO ALASKA COMPANY
KENAI REFINERY

  EMERGENCY GENERATOR, 
CF-G-70003

2.00 MW   9923-AC010   03/21/2000
0.0573 LB/MMBTU BACT-PSD

  EMERGENCY GENERATOR, 
CF-G-70004

2.00 MW GOOD OPERATIONAL PRACTICES 
AND MAINTENANCE 0.0573 LB/MMBTU BACT-PSD
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PR-0005 PUERTO RICO ELECTRIC AUTHORITY 
(PREPA)
SAN JUAN REPOWERING PROJECT

  AUXILIARY DIESEL 
GENERATOR

5000 KW   5   03/02/2000
LIMITED OPERATION, GOOD 
COMBUSTION PRACTICES

PM10
7.1800 LB/H BACT-PSD

CA-1080 HOMEGROCER.COM   ICE: EMERGENCY, 
COMPRESSION IGNITION

1480 HP   364327   02/22/2000 TURBOCHARGER + OPERATION 
LIMIT < 200 H/YR.

PM10
0.3800 G/B-HP-H BACT-PSD

CA-1082 CITY OF CORONA
CITY OF CORONA DEPT OF PUBLC 
WORKS

  ICE: EMERGENCY, 
COMPRESSION IGNITION

2155 HP   363589   02/01/2000
TURBOCHARGER + OPERATION 
LIMIT < 200 H/YR.

PM10
0.3800 G/B-HP-H BACT-PSD

TX-0262 ARCHER POWER PARTNERS, L.P.
ARCHER GENERATING STATION

  EMERGENCY ELECTRICAL 
GENERATOR

2000 KW   PSD-TX-937   01/03/2000 PM10
2.0700 LB/H
0.5200 T/YR BACT-PSD

Table B - 3 Page 21 of 22



RBLC ID
CORPORATE/COMPANY & FACILITY 

NAME
PROCESS DESCRIPTION THROUGHPUT

PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY EMISSION LIMIT REMARKS

OH-0275 CINERGY 
PSI ENERGY-MADISON STATION

  EMERGENCY DIESEL 
GENERATOR, 2

17.21 MMBTU/H   14-04682   08/24/2004
-- 20% 6-MIN AVG, CASE-BY-CASE

AK-0060 WESTWARD SEAFOODS, INC. 
DUTCH HARBOR SEAFOOD 
PROCESSING FACILITY

  IC ENGINE, GENERATOR, 
FUEL OIL, (3)

2220 KW   433CP01(MOD
)

  10/10/2003

-- 20% 6-MIN AVG, CASE-BY-CASE
IA-0067 MIDAMERICAN ENERGY COMPANY   EMERGENCY GENERATOR

97.73 GAL/HR
  PROJECT 02-
528

  06/17/2003
-- 20% 6-MIN AVG, BACT-PSD

NC-0074 BRIDGESTONE/FIRESTONE NORTH 
AMERICAN TIRE

  IC ENGINES, AIR 
COMPRESSORS, DIESEL, (5)

4.46 MMBTU/H   01660T42   01/24/2003
-- 40% CASE-BY-CASE

OH-0266 UNIVERSITY OF CINCINNATI   DIESEL FIRED ENGINES (2), 2 
MW, 2922 BHP

19.17 MMBTU/H   14-05108   08/15/2002
-- 20% 6-MIN AVG, BACT-PSD

NM-0049 PHELPS DODGE CORPORATION
PHELPS DODGE TYRONE, INC

  IC ENGINES, NON-DUAL FUEL 
MODE, (15) 3090.00 HP/H

  PSD-NM-
2488A

  05/20/2002

GOOD OPERATING PRACTICE 20% 6-MIN AVG, CASE-BY-CASE
NC-0075 DEPARTMENT OF THE ARMY

FORT BRAGG
  IC ENGINES, DIESEL, (17)   04379T21   08/20/2001

-- 20% 6-MIN AVG, CASE-BY-CASE
WI-0174 BADGER GENERATING CO LLC   DIESEL ENGINE, 

GENERATOR (4)
3.5 MMBTU/H   99-RV-143   09/20/2000 CLEAN FUEL. REGULATORY BASIS - 

STATE REG. 20% CASE-BY-CASE
  DIESEL ENGINE, 
EMERGENCY FIRE PUMP

3.8 MMBTU/H CLEAN FUEL. REGULATORY BASIS - 
STATE REG. 20% CASE-BY-CASE

AK-0043 NUSHAGAK ELECTRIC COOPERATIVE, 
INC (NEC)
DILLINGHAM POWER PLANT

  DIESEL ELECTRIC 
GENERATOR #3

350 KW   0025-AC003   05/08/2000

-- 20% EXCEPT FOR 3 MIN IN ANY 1 H
  DIESEL ELECTRIC 
GENERATOR #6

1000 KW
-- 20% EXCEPT FOR 3 MIN IN ANY 1 H

  DIESEL ELECTRIC 
GENERATOR #5

750 KW
-- 20% EXCEPT FOR 3 MIN IN ANY 1 H

  DIESEL ELECTRIC 
GENERATOR #8

835 KW
-- 20% EXCEPT FOR 3 MIN IN ANY 1 H

  DIESEL ELECTRIC 
GENERATOR, #10

1135 KW
-- 20% EXCEPT FOR 3 MIN IN ANY 1 H

  DIESEL ELECTRIC 
GENERATOR #12

1050 KW
-- 20% EXCEPT FOR 3 MIN IN ANY 1 H

  DIESEL ELECTRIC 
GENERATOR #13

1050 KW
-- 20% EXCEPT FOR 3 MIN IN ANY 1 H

  DIESEL ELECTRIC 
GENERATOR #11

1050 KW
-- 20% EXCEPT FOR 3 MIN IN ANY 1 H

  DIESEL ELECTRIC 
GENERATOR #9

835 KW
-- 20% EXCEPT FOR 3 MIN IN ANY 1 H

AK-0037 TESORO ALASKA COMPANY
KENAI REFINERY

  UPPER TANK FARM CAT 
3412DT, P708C

660 HP   9923-AC010   03/21/2000
-- 20% EXCEPT FOR 3 MIN IN ANY 1 H

AK-0053 TESORO ALASKA COMPANY
KENAI REFINERY

  EMERGENCY GENERATOR, 
CF-G-70003

2.00 MW   9923-AC010   03/21/2000
-- 20% FOR NO MORE THAN 3 MIN/H

  EMERGENCY GENERATOR, 
CF-G-70004

2.00 MW
-- 20% FOR NO MORE THAN 3 MIN/H

PR-0005 PUERTO RICO ELECTRIC AUTHORITY 
(PREPA)
SAN JUAN REPOWERING PROJECT

  AUXILIARY DIESEL 
GENERATOR

5000 KW   5   03/02/2000 LIMITED OPERATION - 20% 
EXCEPT FOR 4 MIN IN 30 MIN 
PERIOD NOT TO EXCEED 60% 20% BACT-PSD

Table B - 3
RBLC - PSD Sources for Opacity

Diesel-Fired Engines > 500 hp Process Code 17.110
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PERMIT 
NUMBER

PERMIT DATE CONTROL TECHNOLOGY
CONTROL 

EFFICIENCY
POLLUTANT

EMISSION 
LIMIT

EMISSIONS 
UNIT

REMARKS

OK-0118
WESTERN FARMERS ELECTRIC 

COOP
HUGO GENERATING STA

 COAL-FIRED STEAM EGU 
BOILER (HU-UNIT 2)

750 MW
97-058-C M-2 

PSD
FABRIC FILTER BAGHOUSE PM10 0.01 GR/DSCF

WV-0024
WESTERN GREENBRIER CO-

GENERATION, LLC
  COAL HANDLING   R14-0028   04/26/2006 PM 0.01 GR/DSCF

  CAR DUMP PM10 0.9 LB/HR
  FUEL STOCKOUT PILE 

DROP POINT
LOWERING TUBE 75% PM10 0.69 LB/HR

  FUEL RECLAIM HOPPERS-
DROP POINT

PM10 0.07 LB/HR

CO-0055
LAMAR UTILITIES BOARD DBA LAMAR 

LIGHT & POWER
  COAL HANDLING AND 

PREPARATION
  05PR0027   02/03/2006 FABRIC FILTER BAGHOUSE 99.50% PM10 0.02 LB/T

AR-0082 ARKANSAS LIME COMPANY
  COAL/COKE BIN VENT, SN-

33Q #3 
  0045-AOP-R3   08/30/2005 DUCT COLLECTOR 99%

PM10
VE

0.015
5% Opacity

GR/DSCF

CO-0057
PUBLIC SERVICE COMPANY OF 

COLORADO COMANCHE STATION
  COAL HANDLING AND 

STORAGE
  04UNITPB10

15
  07/05/2005

CONTROL INCLUDES WATER 
SPRAYS, LOWER WELL, DUST 
SUPPRESSANT, ENCLOSURES 

AND BAGHOUSES WHERE 
FEASIBLE

PM/PM10 0.01 GR/DSCF

  COAL PULVERIZER #2 FABRIC FILTER PM/PM10
0.01 (PM)

0.015 (PM10)
GR/DSCF

  COAL & FLUX UNLOADING FABRIC FILTER PM/PM10/VE

0.005 
PM&PM10

10% Opacity 
(6min avg)

GR/DSCF

  COAL PULVERIZER #1 FABRIC FILTER PM/PM10/VE

0.01 (PM), 
0.015 (PM10)
10% Opacity 
(6min avg)

GR/DSCF

ND-0021
MONTANA DAKOTA UTILITIES / 

WESTMORELAND POWER
GASCOYNE GENERATING STATION

  COAL HANDLING   PTC 05005   06/03/2005 BAGHOUSES 99.90% PM
0.005

5% Opacity 
(6min)

GR/DSCF

  COAL CAR UNLOADING BAGHOUSE PM
0.0052

3% opacity
GR/DSCF

  COAL DRYERS BAGHOUSE PM, PM10
0.01 (PM)

0.015 (PM10)
3% opacity

GR/DSCF

NV-0036
NEWMONT NEVADA ENERGY 

INVESTMENT, LLC
TS POWER PLANT

  COAL HANDLING 
OPERATIONS

  AP4911-1349   05/05/2005
FABRIC FILTER DUST 

COLLECITON
PM10 0.01 GR/DSCF

IN-0118 IRON DYNAMICS, INC. (IDI)   COAL DRYER
  033-19160-

00076
  04/13/2005 BAGHOUSE PM10

0.01
3% opacity

GR/DSCF

  COAL HANDLING AND 
TRANSFER OPERATIONS

WET SUPPRESSION 90% PM, PM10
16.95 (PM)
3.35 (PM10)

T/YR

  COAL PROCESSING PLANT - 
THERMAL DRYER

WET VENTURI SCRUBBER 99.90% PM, PM10
0.025 (PM)

0.019 (PM10)
GR/DSCF

Process Code 90.011

Table B - 4

RBLC for Material Handling Operations

  13700318-
001

  033-19475-
00092

IN-0119

  06/26/2005

  05/31/2005

  10704   11/02/2004

AUBURN NUGGET

ISLAND CREEK COAL - VP #8 
GARDEN PLANT

*LA-0202   PSD-LA-711   02/23/2006

MESABI NUGGET LLC  ERIE NUGGETMN-0061

VA-0292

CLECO POWER, LLC
RODEMACHER BROWNFIELD UNIT 3

Table B - 4 Page 1 of 5
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Table B - 4
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  P42, S42, SYSTEM 3 - NEW 
JUNCTION HOUSE 3, #32

FABRIC FILTER BAGHOUSE PM10 0.01 GR/DSCF

  P43, S43, SYSTEM 4 - UNIT 4 
SILO FILL SYSTEM #7

FABRIC FILTER BAGHOUSE PM10 0.01 GR/DSCF

  P65, S65, P66, S66; PAC 
TRUCK UNLOADING, PAC 

SILO LOADING
FABRIC FILTER BAGHOUSE PM10 0.02 GR/DSCF

  SYSTEM 1 - NEW RECLAIM 
TUNNEL EXIT, #34 (P30, S30)

FABRIC FILTER BAGHOUSE PM10 0.01 GR/DSCF

  F56, WESTON UNIT 4 COAL 
PILE

FUGITIVE DUST CONTROL PLAN; 
WET SUPRESSANTS OR 

SURFACE STABILIZING AGENTS; 
COAL PILE MAINTENACE 
PROCEDURES; WEEKLY 

INSPECTION OF INACTIVE PILE

PM 10% opacity

  P41, S41, SYSTEM 2 - NEW 
JUNCTION HOUSE 2, #31 (13)

FABRIC FILTER BAGHOUSE PM10 0.01 GR/DSCF

  P40, S40, CONVEYOR 11 
TELESCOPIC CHUTE #29

FABRIC FILTER BAGHOUSE PM, PM10
0.23 (PM10)
0.484 (PM)

LB/HR

ND-0020
RED TRAIL ENERGY, LLC

RICHARDTON PLANT
  COAL HANDLING   04004   08/04/2004 BAGHOUSE 99.80% PM10

0.0040
0% opacity

GR/DSCF

SC-0104
SANTEE COOPER CROSS 

GENERATING STATION
  COAL HANDLING   0420-0030-CI   02/05/2004 BAGHOUSE 99.50% PM 1.4 LB/HR

  ASH STORAGE SILO (P14, 
S14)

BAGHOUSE PM10 0.02 GR/DSCF

  SOLID FUEL STORAGE SILO 
(P12 / S12)

BAGHOUSE 99% PM10 0.02 GR/DSCF

  FUEL CRUSHING (P11)
BAGHOUSE, TOTAL ENCLOSURE, 

BAGHOUSE EXHAUST 
DISCHARGED WITHIN BUILDING

PM

  SOLID FUEL RAILCAR / 
TRUCK UNLOADING, 

STORAGE (FUG. F21, F22)
FUGITIVE DUST CONTROL PM 20% opacity

OH-0270
CARMEUSE LIME, INC.

CARMEUSE LIME - MAPLE GROVE 
FACILITY

  SOLID FUEL HANDLING - 
COAL AND COKE

  03-13527   10/14/2003 PM, PM10

0.89 lb/h (PM)
0.31 t/yr 
(PM10)

7% opacity

  MATERIAL HANDLING, 
COAL, PARTIALLY INCLOSED 

PARTIAL ENCLOSURES PM10 0.1 LB/HR

  MATERIAL HANDLING, 
COAL, SUPPRESSION

WATER SPRAYS, DUST 
SUPPRESSANTS, ETC

PM10 0.1 LB/HR

  MATERIAL HANDLING, 
COAL, BAGHOUSES

BAGHOUSES PM10 0.1 LB/HR

  1995-AOP-R0   08/20/2003

WI-0225

WI-0228

PLUM POINT ASSOCIATES, LLC
PLUM POINT ENERGY

AR-0074

MANITOWOC PUBLIC UTILITIES

  04-RV-248   10/19/2004

  02-RV-147   12/03/2003

WISCONSIN PUBLIC SERVICE
WPS - WESTON PLANT

Table B - 4 Page 2 of 5
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  MATERIAL TRANSFER, 
COAL HANDLING TRANSFER 

POINTS

DUST SUPPRESSION SYSTEMS 
AND ENCLOSURES. BAGHOUSE

91% PM10 0.01 GR/DSCF

  INACTIVE COAL STORAGE 
PILE

WIND FENCE, DUST 
SUPPRESSION, PILE 

COMPACTION
98% PM10

No emission 
rate limits, 
BACT is 
pollution 

prevention

  ACTIVE COAL STORAGE 
PILE

WIND FENCE AND DUST 
SUPPRESSION; WORK PRACTICE 

LIMITS
98% PM10

No emission 
rate limits, 
BACT is 
pollution 

prevention

  STACKER CONVEYOR CHEMICAL DUST SUPPRESSANT 95% PM, PM10

  INACTIVE COAL STORAGE 
PILE

CHEMICAL DUST SUPPRESSANT 99% PM, PM10

99% is the requirement 
when the pile is inactive. 

95% is required for 
maintenance of the pile.

  BUCKET RECLAIM CHEMICAL DUST SUPPRESSANT 95% PM, PM10

  ACTIVE COAL PILE CHEMICAL DUST SUPPRESSANT 95% PM, PM10

  TRANSFER CONVEYING 
BAY

BAGHOUSE PM, PM10
0.005

5% opacity  
GR/DSCF

Limit includes 
condensible PM

  RAIL UNLOADING CHEMICAL DUST SUPPRESSANT 95% PM, PM10

  TRANSFER TO ACTIVE PILE CHEMICAL DUST SUPPRESSANT 95% PM, PM10

  SILOS BAGHOUSE PM, PM10
0.005

5% opacity  
GR/DSCF

  TRANSFER HOUSE 4 BAGHOUSE PM, PM10
0.005

5% opacity  
GR/DSCF

Limit includes 
condensible PM

  RAIL UNLOADING COAL 
STOCKOUT PILE

CHEMICAL DUST SUPPRESSANT 95% PM, PM10

  ROTARY CAR DUMPER BAGHOUSE PM, PM10
0.005

5% opacity  
GR/DSCF

Limit includes 
condensible PM

  TRANSFER HOUSE 2 BAGHOUSE PM, PM10
0.005

5% opacity  
GR/DSCF

Limit includes 
condensible PM

  COAL SURGE BIN TOP (2) FABRIC FILTER PM10 0.01 GR/DSCF
  COAL TUNNEL TO COAL 

STACKER
FABRIC FILTER PM10 0.01 GR/DSCF

  COAL HOPPER TO 
CONVEYOR

FABRIC FILTER PM10 0.01 GR/DSCF

  COAL DRYER - FK PUMP FABRIC FILTER PM10 0.01 GR/DSCF
  COAL TRANSFER FABRIC FILTER PM10 0.01 GR/DSCF

  06/17/2003

GCC DACOTAHSD-0003   28.1101-PSD   04/10/2003

MIDAMERICAN ENERGY COMPANYIA-0067
  PROJECT 02-

528

  07/21/2003
BULL MOUNTAIN DEV. COMPANY

BULL MOUNTAIN, NO. 1, LLC - 
ROUNDUP POWER PROJECT

MT-0022   3182-00
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Table B - 4
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KY-0084

THOROUGHBRED GENERATING 
COMPANY, LLC

THOROUGHBRED GENERATING 
STATION

  COAL HANDLING AND 
STORAGE

  V-02-001   10/11/2002

ENCLOSURES/PARTIAL 
ENCLOSURES, BAGHOUSE, BIN 

FILTERS, LOW-PRESSURE DROP 
AND TELESCOPIC CHUTES

99% PM 20% opacity

BACT is controls listed 
above, emission rate limit 

in standard units is not 
available.

WY-0057
BLACK HILLS CORPORATION

WYGEN 2
  COAL HANDLING 

EQUIPMENT
  CT-3030   09/25/2002 FABRIC FILTER PM 0.009 GR/DSCF

MT-0027
ROCKY MOUNTAIN POWER, INC.
HARDIN GENERATOR PROJECT

  MATERIAL TRANSFER, 
COAL HANDLING TRANSFER 

POINTS
  3185-00   06/11/2002

DUST SUPPRESSION SYSTEMS 
AND ENCLOSURES, VENTED TO 

BAGHOUSE
PM10 0.01 GR/DSCF

  COAL HANDLING-2 VENTURI SCRUBBER 99.95% PM, PM10
0.025 (PM)

0.019 (PM10)
GR/DSCF

  COAL HANDLING VENTURI SCRUBBER 99.95% PM, PM10
0.025 (PM)

0.019 (PM10)
GR/DSCF

LA-0122
INTERNATIONAL PAPER - MANSFIELD 

MILL
  COAL STORAGE AND 

HANDLING
  PSD-LA-93 

(M-6)
  08/14/2001

UNLOADED TO COVER 
CONVEYOR, PULVERIZER INSIDE 

BUILDING
PM10 0.59 LB/HR

WI-0122
THE MCCARTIN GROUP

ENERGY SERVICES OF MANITOWOC
  FUEL HANDLING   00-RV-092   06/26/2001

PULSE-JET BAGHOUSES, 
ENCLOSED CONVEYORS, DUST 

SUPPRESSION
99.90% PM 0.004 GR/DSCF

  FUEL HANDLING TRANSFER 
TOWER NO 1Y

BAGHOUSE PM10
3.43

5% opacity
LB/HR

  (2) FUEL HANDLING ACTIVE 
STORAGE PILES A&B 

RECLAIM
BAGHOUSE PM10

1.03
5% opacity

LB/HR

  FUEL HANDLING TRANSFER 
TOWER NO 2

BAGHOUSE PM10 1.46 LB/HR

  FUEL HANDLING TRIPPER 
TOWER NO 2

BAGHOUSE PM10
0.17

5% opacity
LB/HR

  FUEL HANDLING STACKING 
HOPPER

WATER SPRAY PM, PM10
0.63 (PM)
0.3 (PM10)

LB/HR

  (2) FUEL HANDLING LIME 
ADDITION SILOS A & B

BAGHOUSE PM10
0.63

5% opacity
LB/HR

  FUEL HANDLING TRANSFER 
STATION NO 3

BAGHOUSE PM10
0.09

5% opacity
LB/HR

  FUEL HANDLING TRANSFER 
STATION NO 1

BAGHOUSE PM10
0.13

5% opacity
LB/HR

  FUEL HANDLING ACTIVE 
STORAGE PILE

NONE INDICATED PM, PM10
2 (PM)

0.98 (PM10)
T/YR

  FUEL HANDLING RAIL CAR 
UNLOADER CONVEYOR 1B

PARTIAL ENCLOSURE PM, PM10
0.19 (PM)

0.09 (PM10)
0% opacity

LB/HR

  FUEL HANDLING RAIL CAR 
UNLOADER VAULT

BAGHOUSE PM10
0.17 (PM10)
5% opacity

LB/HR

  FUEL HANDLING STACKING 
HOPPER CONVEYOR 1A

PARTIAL ENCLOSURE PM, PM10
0.37 (PM)

0.17 (PM10)
0% opacity

LB/HR

  FUEL HANDLING 
EMERGENCY STORAGE PILE

TELESCOPING CHUTE & WATER 
SPRAY

PM, PM10
0.42 (PM)

0.21 (PM10)
0% opacity

T/YR

  FUEL HANDLING OVERLAND 
CONVEYOR

PARTIAL ENCLOSURE PM, PM10
4.3 (PM)

2.04 (PM10)
0% opacity

LB/HR

TX-0342
  PSD-TX-371 

(M3)
  05/23/2001

VA-0251   10945   09/26/2001
Consolidation Coal Company

CONSOLIDATION COAL -BUCHANAN 
PREP PLANT

RELIANT ENERGY INC
LIMESTONE ELECTRIC GENERATING 

STATION

Table B - 4 Page 4 of 5
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  FUEL HANDLING RAIL CAR 
UNLOADER

PARTIAL ENCLOSURE & WATER 
SPRAY

PM, PM10
0.63 (PM)

0.30 (PM10)
0% opacity

LB/HR

  FUEL HANDLING 
CONVEYOR NO 2

PARTIAL ENCLOSURE PM, PM10
0.16 (PM)

0.07 (PM10)
0% opacity

LB/HR

  FUEL HANDLING ACTIVE 
STORAGE PILE RECLAIM

BAGHOUSE & WATERSPRAY PM10
0.17 (PM10)
5% opacity

LB/HR

  FUEL HANDLING INACTIVE 
STORAGE PILE

WATERING PM, PM10
18.4 (PM)

9.02 (PM10)
0% opacity

T/YR

  FUEL HANDLING 
OUTBOARD TOWER NO 1

BAGHOUSE PM10
0.26 (PM10)
5% opacity

LB/HR

  FUEL HANDLING TRANSFER 
TOWER NO. 4

BAGHOUSE PM10
1.37 (PM10)
5% opacity

LB/HR

  FUEL HANDLING SILOS 
GALLERY A-D (4) UNIT 1&2

BAGHOUSE PM10
2.49 (PM10)
5% opacity

LB/HR

  FUEL HANDLING TRANSFER 
TOWER NO 3

BAGHOUSE PM10
2.74 (PM10)
5% opacity

LB/HR

  FUEL HANDLING CRUSHER 
HOUSE

BAGHOUSE PM10
2.66 (PM10)
5% opacity

LB/HR

  FUEL HANDLING LIGNITE 
MINE TRANSFER SILO

BAGHOUSE PM10
2.23 (PM10)
5% opacity

LB/HR

  (2) FUEL HANDLING ACTIVE 
STORAGE PILES A&B

WATER SPRAY & UNDERGROND 
RECLAIM VENT TO BAGHOUSE

PM, PM10
3.24 (PM)

1.56 (PM10)
0% opacity

T/YR

  FUEL HANDLING 
CONVEYOR NO 3

NONE INDICATED PM, PM10
0.12 (PM)

0.06 (PM10)
0% opacity

LB/HR

  FUEL HANDLING STACKING 
HOPPER VAULT

BAGHOUSE PM10
0.13 (PM10)
5% opacity

LB/HR

  COAL HANDLING, 
CONVEYING, AND TRANSFER

RAIL CAR BOTTOM DUMPING 
AND ENCLOSED; BELT 

CONVEYORS ENCLOSED; WET 
AND/OR CHEMICAL 

SUPPRESSION

PM, PM10
3.77 (PM)

7.95 (PM10)
20% opacity

T/YR

  LOAD IN AND LOAD OUT OF 
COKE/COAL STORAGE PILES

LOAD-IN COAL, COKE, AND COKE 
BREEZE W/ STACKING TUBE; 

LOAD-IN COAL W/WATER 
SPRAYS/DUST SUPPRESSANT; 
LOAD-OUT COAL UNDER PILE 
GRAVITY FEED AND WATER 
SPRAY; LOAD-OUT COKE W/ 
UNDER PILE GRAVITY FEED. 

PM, PM10
1.98 (PM)
4 (PM10)

0% opacity
T/YR

FL-0139
SUWANNEE AMERICAN CEMENT 

COMPANY, INC.
  COAL MILL

  1210465-001-
AC

  06/01/2000 BAGHOUSE PM, PM10
0.01 (PM)

0.01 (PM10)
5% opacity

GR/DSCF

TX-0332
CHAPPARRAL STEEL MIDLOTHIAN 

STEEL MILL

  RAILCAR LOADING FROM 
PELLETIZER 

SILO/BAGHOUSE DUST

  PSD-TX-138 
(M5)

  04/24/2000 NONE INDICATED PM, PM10
0.0006 (PM)

0.0003 (PM10)
LB/HR

TX-0342
  PSD-TX-371 

(M3)
  05/23/2001

OH-0272
Sun Coke Company

HAVERHILL NORTH COKE COMPANY
  07-00466   02/27/2001

RELIANT ENERGY INC
LIMESTONE ELECTRIC GENERATING 

STATION
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Company City (County) General Project Description

Added 
Capacity 
(MWe)

Date of 
Application

Proposal 
Received in 
Regional Office

Date Permit 
Issued

NSR & 112(g) 
Regulated 
Pollutants

Projected 
Commence 
Construction 
Date

Actual 
Commence 
Construction 
Date

Operational 
Startup Date BACT-LAER-112(g) Standards 

BACT-LAER-112(g) Control 
Techniques

Pollutant Emission 
Increases (TPY)

Pollution 
Control Cost 
Effectiveness

Issuing 
Agency

State-Local 
Contact General Comments

EPA Region 1

Connecticut None
Maine None
New Hampshire None
Rhode Island None
Vermont None

EPA Region 2

New Jersey None
New York None
Puerto Rico None
Virgin Islands None

EPA Region 3

Delaware None
Washington, DC None
West Virginia Longview Power, LLC Longview has proposed to construct a 600 megawatt (MW) 

(net) power generation facility with interconnection to 
Allegheny Energy Supply Company lines.  The pulverized 
coal supercritical boiler burning 2.5 percent sulfur (nominal) 
bituminous coal would operate with a once-through, balanced 
draft, single reheat steam turbine/generator.  A natural gas-
fired auxiliary boiler would be used to supply startup steam to 
the main boiler.

600 NOx, NOx-0.08 lb/MMBtu, SO2  - 0.15lb/MMBtu,                             
PM - 0.018 lb/MMBtu, CO- 0.11 lb/MMBtu,  
H2SO4-0.0075 lb/MMBtu, Hg-6.38x10e-2 TPY

NOx burners and selective 
catalytic reduction

3,214 tons per year (tpy) of 
sulfur dioxide, 2,142 tpy of 
nitrogen oxides, and 482 tpy 
of particulate matter.  

PADEP Edward S. 
Andrews, P.E.

EPA Region 4

Alabama None
Georgia Longleaf Energy Associates, LLC (LS 

Power Development, LLC)
(Early) Construct 2 new pulverized coal boilers (600 MW each) 1,200 19-Nov-04 14-Jan-05 CO, NOx, SO2, 

PM/PM10, VOC, 
Fluorides, SAM, 
Hg

Proposed: NOx-0.07 lb/mmbtu (30-day), SO2-
0.12 lb/mmbtu (30-day), PM/PM10-0.033 (30-
day), CO-0.15 lb/mmbtu (30-day), VOC-0.006 
lb/mmbtu (30-day), fluorides (as HF)-0.0024 
lb/mmbtu (PRB) or 0.0031 lb/mmbtu (CAPP), 
SAM-0.005 lb/mmbtu (30-day), Hg-0.000006 
lb/MWh (CAPP) or 0.000020 lb/MWh (PRB)

NOx-LNB+OFA+SCR, SO2-
Dry Scrubber, PM/PM10-
Baghouse, CO-GCP, VOC-
GCP,fluorides-Dry 
Scrubber+Baghouse, SAM-
Dry Scrubber+Baghouse, Hg-
Dry Scrubber+Baghouse

NOx-3783, SO2-6456, 
PM/PM10-1861/1805, CO-
8072, VOC-194, fluorides-
159, SAM-265, Hg-0.11

Georgia 
EPD

Heather 
Abrams

Applicant proposes either Powder River Basin (PRB) sub-bituminous coal, 
or Central Appalachian (CAPP) bituminous coal, or blends

Kentucky Thoroughbred Generating Company, 
LLC (Peabody Energy)

Graham (Muhlenberg) Construct an electric generating facility with 2 pulverized coal 
boilers (750 MWe each)

1500 28-Feb-01; 
complete 

revised appl. 26-
Oct-01

28-Feb-01; 
revised appl. 26-

Oct-01

11-Oct-02 NOx, CO, PM, 
VOC, SO2, SAM, 
Hg, Be, Pb, 
Fluorides

NOx-0.08 lb/mmbtu (30-day), CO-0.1 lb/mmbtu 
(30-day), PM-0.018 lb/mmbtu (3-hr), VOC-
0.0072 lb/mmbtu (30-day), SO2-0.167 
lb/mmbtu (30-day) & 0.41 lb/mmbtu (24-hr) 
(see comment), SAM-0.00497 lb/mmbtu (30-
day), Be-0.000000944 lb/mmbtu (quarterly), Hg-
0.00000321 lb/mmbtu (quarterly), HF-0.000159 
lb/mmbtu (30-day), Pb-0.00000386 lb/mmbtu 
(quarterly); also case-by-case MACT limits in 
tpy for VOC, Hg, HCl, HF, As, Be, Cr, Mn, Pb, 
Cd

NOx-LNB/SCR, CO-GCP, PM-
ESP/wet ESP, VOC-GCP, 
SO2-wet limestone FGD, 
SAM-FGD/wet ESP, Be-
Baghouse, Hg-
baghouse/FGD, HF-FGD

NOx-6029, CO-6599, PM-
1328, VOC-509, SO2-10954, 
SAM-326, Hg-0.21, Be-
0.0615, Flourides (as HF)-10

Kentucky 
DAQ

Ben Markin GCP=Good Combustion Practices; permittee to perform a 2-year 
"optimization study" of 24-hr SO2 emissions to determine if the 24-hr limit 
can be decreased, with a "target" emission rate of 0.23 lb/mmbtu.    Original 
PSD permit has been extended.  PSD construction permit was appealed.  
After a lengthy appeal process, the Administrative Hearing Officer (AHO) on 
8/9/05 recommended that parts of the permit be remanded.  The AHO's 
recommendations were still under review as of 9/2/05.

Kentucky Cash Creek (Henderson) Pulverized coal boilers, 1000 MWe [See comment] Application not complete as of February 2003.
Kentucky Cash Creek Generation, LLC (Henderson) Construct 2 new pulverized coal boilers (500 MW each) 1,000 25-Nov-03 

revised
22-Dec-03 (see comments) (see comments) (see comments) (see comments) Kentucky 

DAQ
Don Newell A revised permit application is expected in first quarter of 2005.

Kentucky Louisville Gas & Electric Company 
(LG&E), Trimble County Generating 
Station

(Trimble) Construct 1 new pulverized coal boiler (750 MW) 750  01-Dec-04 
revised

 09-Dec-04 06-Jul-05 
draft permit

 PM/PM10, CO, 
VOC, SAM, 
fluorides (also 
see comments)

Proposed:  CO-0.10 lb/mmbtu (3-hr), PM/PM10-
0.0018 lb/mmbtu (3-hr), SAM-26.6 lb/hr (3-hr), 
VOC-0.0032 lb/mmbtu (3-hr), fluorides-no rate 
proposed, Hg-no rate proposed

Proposed:  CO-GCP, 
PM/PM10-Baghouse, SAM-
Wet ESP, VOC-GCP, 
fluorides-wet FGD, Hg-
SCR+Baghouse+Wet FGD  
(also see comments)

CO-3041, PM/PM10-567, 
SAM-117, VOC-98, fluorides-
6.8, Hg-not proposed (also 
see comments)

Kentucky 
DAQ

Don Newell Applicant proposes to net out of PSD review for NOx and SO2.  Proposed 
NOx control is SCR (0.05 lb/mmBtu) and proposed SO2 control is wet FGD 
(0.107 lb/mmBtu).  Proposed primary boiler fuel is eastern bituminous coal.  
Boiler will also have capability of firing a blend containing eastern 
bituminous coal and up to 50% western coal.

Mississippi Tractebel Power Inc Choctaw Lignite Fired 462 (see comments) (see comments) (see comments) Mississippi 
DEQ

Maya Rao Since this is a relatively old permit, BACT emissions limits and control 
techniques not shown.

North Carolina None
South Carolina Santee Cooper, Cross Generating 

Station
Cross (Berkeley) Existing electric generating facility to be expanded with 

addition of two pulverized coal boilers (660 MWe each).
1,320 [See comment 

(1)]
05-Feb-04 PM/PM10, CO, 

VOC, Pb, Hg 
[See comments 
(2) and (4)]

PM (filterable only)-0.015 lb/mmBtu (3-hr), 
PM10 (filterable and condensible)-0.018 
lb/mmBtu (3-hr), CO-0.16 lb/mmBtu (3-hr), 
VOC-0.0024 lb/mmBtu (3-hour), Pb-0.0000169 
lb/mmBtu, Hg-0.0000036 lb/mmBtu  [See 
comments (2), (3), (4)]

PM/PM10-dry ESP, CO-GCP, 
VOC-GCP, Pb-dry ESP, Hg-
SCR, dry ESP, wet FGD  
[See comment (2)]

PM (filterable)-869, PM10 
(filterable and condensible)-
952, CO-8492, VOC-121, Pb-
0.85, Hg-0.166  [See 
comments (2) and (4)]

South 
Carolina 
DHEC

Joe Eller  (1) Original permit application received in 2002; final revised application 
received in 2003.  (2) Project netted out of PSD review for SO2, NOx, and 
SAM; therefore, emissions limits for these pollutants are not BACT limits.  
(3) Permit contains several emissions limits in addition to those shown; the 
limits shown are BACT or 112(g) limits.  (4) HAPs with emissions limits also 
include HCl, HF, and several metals.

Tennessee None

EPA Region 5

Illinois Cornbelt Energy Elkhart (Logan) Prairie Energy Power Plant.  PSD for low-emitting power 
plant. 

91 3rd quarter, 
2001

NOx, PM, SO2 NOx - 0.132, SO2 - 0.3 lb/mmBtu SCR, ESP, FGD IL EPA Shashi Shah - 
217-782-2113

Design funded in part by IL Clean Coal Institute/US DOE. 
http://www.epa.gov/region5/air/permits/ilonline.htm; 
http://pepei.pennnet.com/articles/article_display.cfm?Section=ONART&Cat
egory=PRODJ&PUBLICATION_ID=6&ARTICLE_ID=164286

Illinois Peabody - Prairie State Generating Station(Washington) Peabody will build the Prairie State Energy Campus -- a 1,500-
megawatt (MW), coal-fired electricity plant, comprised of two 
750 MWe pulverized coal boilers and one 400 mmBtu/hr 
auxillary boiler -- in Washington County in southern Illinois. 
Construction at Prairie is expected to last approximately four 
years.  This permit is currently before the EAB on appeal.  
EPA conducted a Section 7 consultation with USFWS under 
the Endangered Species Act to address potential impacts on 
endangered species.

1500 10/2001 04-Feb-04 Jan. 2005 SO2, PM, NOx, 
CO, VOC, 
H2SO4, Pb, F

SO2 - 0.30 lb/mmBtu, PM10 - 0.018, NOx - 
0.10, CO - 0.15, VOC - 0.01, H2SO4 - 0.039

SCR, wet scrubber, fabric 
filter or ESP

SO2 - 19,964; PM10 - 1,255; 
NOx - 6,762; CO - 10,023; 
lead - 2; VOC - 675; H2SO4 - 
2,615; Fluorides - 17

IL EPA Shashi Shah - 
217-782-2113

http://biz.yahoo.com/rf/011022/n22141122_1.html; Currently under EAB 
appeal.
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Illinois Dynegy-Illinois Power Baldwin (Randolph) $1.5 billion, two 650 MW coal-fired boilers.  4 - 5 million tons 
of coal a year by rail/barge.  Adding to 2000 MW from 3 
existing boilers.

1300 No app as of 
12/4/01

Illinois Illinois Energy Group- Franklin Energy 
Coal Project

Ewing (Franklin) Two 680 MW supercritical steam pulverized coal boilers, mine 
mouth plant

1360 07-Jun-02 SO2, NOx, PM SO2- .08 lb/mmBTU, NOx- .08lb/mmBTU, PM-
.01 lb/mmBTU

SCR, ESP, SO2 scrubber SO2 -4300 TPY, NOx-660 
TPY, PM-660 TPY

IL EPA

Illinois Midwest Generation Morris (Grundy) PSD to convert 2 of 5 Oil/NG boilers to coal. 1000 Application 
Received

Indiana Enviropower Petersburg (Pike) 2 - 250 MWe CFB boilers, combusting waste coal 500 03-Aug-00 see 
http://www.state.in.us/idem/oam/permits/powerplt/summary/enviropike.html, 
http://enquirer.com/editions/2000/08/12/loc_power_company_aiming.html 

Michigan None
Minnesota Minnesota Power & Blandin Paper 

Company
Addition of 225 MWe. Minnesota Power, an Allete company, announced in mid-August that it will 

build a 225-Megawatt power plant in cooperation with Blandin Paper 
Company. The plant will be fueled with a combination of biomass (mostly 
wood waste), low-sulfur coal, and natural gas. Using a circulating fluidized 
bed boiler, the plant will be capable of being powered with up to 40 percent 
wood waste. See <http://www.allete.com/placed/08-16-2001bland.html>.  
THIS PROJECT HAS BEEN CANCELED DUE TO ECONOMIC 
INFEASIBILITY.

Ohio Dominion Energy Ashtabula 600 08-Mar-04 NOx emissions are projected at 2,300 tons per year and VOC emissions are 
projected at 120 tons per year.

Wisconsin Wisconsin Energy - Elm Road 
Generating Station (At existing Oak 
Creek Facility)

Oak Creek (Milwaukee) Two 615 MW supercritical pulverized coal boilers; 
construction is proposed to begin in 2004, with in-service 
dates of 2007, and 2009 for these units.  (One 600 MW 
integrated gasification combined cycle unit was proposed, but 
was not approved by the WI Public Service Comission.)

1230 June 18 2002 - 
October 1 2003

October14, 
2003

January 14, 
2004

CO, NOx, 
PM/PM10, SO2, 
VOC, Hg, Be, 
HF, HCL, 
H2SO4, Pb

Permit has been 
contested.  

Hearings begin 
in October.

CO:  0.12 lb/mmbtu, NOx:  0.07 lb/mmbtu, 
PM/PM10: 0.018 lb/mmbtu, SO2: 0.15 
lb/mmbtu, VOC: 0.0035 lb/mmbtu, Pb: 7.9 
lb/tbtu, Hg: 1.12 lb/tbtu, Be: 0.35 lb/tbtu, HF: 
0.00088 lb/mmbtu, H2SO4: 0.01lb/mmbtu, 
HCL:  2.56 lb/mmbtu

CO: LNB, NOx: LNB/SCR, 
PM/PM10: FF, SO2:  Wet 
FGD, VOC: LNB, 
Pb/Hg/Be/HF,HCL: FF, 
H2SO4: FGD/Wet ESP

CO: 6542, NOx: 3849, PM: 
1460, PM10: 1272, SO2: 
8121, VOC: 194, Hg, 0.06, 
Be: 0.02, HF: 48.5, H2SO4: 
541, Pb: 0.4, HCL: 139

WI DNR Raj Vakharia 
(608-267-2015)

see http://www.corporate-
ir.net/ireye/ir_site.zhtml?ticker=wec&script=410&layout=7&item_id=154598, 
http://milwaukee.bcentral.com/milwaukee/stories/2001/09/10/story3.html                      
For permits, see:  http://www.dnr.state.wi.us/org/aw/air/permits/APM_toc.htm

Wisconsin Wisconsin Power and Light On-line by 2006 500 see http://www.alliantenergy.com/news/news.php?issueID=53

Wisconsin Wisconsin Public Service Corporation Wausau The Weston Unit 4 plant, planned for construction at the 
existing Weston generating station located three miles south 
of Wausau in central Wisconsin, is being built to satisfy 
growing electric demand. 

500 July 16, 2004 September   
2003

October 19, 
2004

CO, NOx, 
PM/PM10, SO2, 
VOC, Hg, Be, 
HF, HCL, 
H2SO4, Pb

CO:  0.15 lb/mmbtu, NOx:  0.06 lb/mmbtu, 
PM/PM10: 0.020 lb/mmbtu/0.018 lb/mmbtu, 
SO2: 0.09 lb/mmbtu, VOC: 0.0036 lb/mmbtu, 
Pb: 0.13 lbs/hr, Hg: 1.7 lb/tbtu, Be: 1.3 lb/tbtu, 
HF: 0.000217 lb/mmbtu, H2SO4: 0.005 
lb/mmbtu, HCL:  10.94 lbs/hr

CO: LNB, NOx: LNB/SCR, 
PM/PM10: FF, SO2:  DRY 
FGD, VOC: LNB, Pb/Be/HF: 
FF, Hg: Sorbent Injection/FF, 
H2SO4/HCL: FGD

CO: 3421, NOx: 1613, PM: 
535, PM10: 529.2, SO2: 
2266, VOC: 85, Hg, 0.039, 
Be: 0.029, H2SO4: 113.3, Pb: 
0.59

WI DNR Raj Vakharia 
(608-267-2015)

see 
http://pepei.pennnet.com/articles/article_display.cfm?Section=ONART&Cat
egory=PRODJ&PUBLICATION_ID=6&ARTICLE_ID=165311.  
http://www.dnr.state.wi.us/org/aw/air/permits/03-RV-248.zip

EPA Region 6

Arkansas LS Power, Plum Pt. Energy, Plum Pt. 
Power Sta.

Osceola (MS) Construct 1 pulverized Powder River basin coal fired boiler to 
yield 550-800 MW, fuel oil used for start-up. New power plant.

800 May 17, 2001 22-May-01 20-Aug-03 NOx,CO,SO2,P
M/PM10,VOC,Pb
,Fl,H2SO4

01-Feb-05 NOx: 0.09 #/mmbtu; CO: 0.16 #/mmbtu; SO2: 
0.16 #/mmbtu; PM/PM10; 0.018 #/mmbtu; 
VOC: 0.02 #/mmbtu; H2SO4: 0.0061 #/mmbtu

NOx: LNB/SCR; CO: cc; SO2: 
dry FGD; PM/PM10: FF; VOC-
cc; H2SO4: dry FGD, FF

NOx-7812, CO-12474, SO2-
12472, PM/PM10-1458, VOC-
1561, H2SO4-191, Pb-2

ADEQ Tom Rheaume, 
501-682-0762

Original application for 2 boilers and 1000 MW to 1600 MW. Plant to be 
designed to fire primarily low sulfur sub-bituminous Powder River Basin 
coal, with flexibility to fire up to 17% alternate coals. Location on MS River, 
40 miles upriver from Memphis, TN. Powder River basin coal to be barged 
in or railed in. Final is 1 boiler and 550-800 MW.  As of October, 2005, the 
project has yet to commence construction. 

Louisiana NRG Energy, Inc., Big Cajun II 
Generating Station

New Roads (Pointe 
Coupee Parish)

Construct 1 675 MW supercritical boiler using low sulfur coal; 
add a 4th boiler at an existing station 

675 18-Sep-01 22-Aug-05 NOx,CO,SO2, 
PM10,VOC,Fl, 
Hg, Pb, Be,HCL

NOx: 0.071 #/mmbtu; CO: 0.135 #/mmbtu; 
SO2: 0.10 #/mmbtu; PM/PM10; 0.018 #/mmbtu; 
VOC: 0.015 #/mmbtu

Low NOx burners w/ SCR on 
the boiler, wet scrubber for 
SO2, baghouse & ESP for 
PM, good combustion for CO 
and VOC.

LDEQ Bryan Johnston 
225-219-3073

New Mexico Mustang (Peabody) Energy, Mustang 
Generating Station

35 mi. no. of Milan, 
McKinley Co.

Construct 1 pulverized coal fired boiler to yield 300 MW, fuel 
oil or nat. gas used for start-up. Proposed with low NOx 
burners w/ SCR on the boiler, dry scrubber for SO2, 
baghouse or ESP for PM, good combustion for CO and VOC.

300 March '02 April '02 NOx,CO,SO2,P
M/PM10,VOC, 
Fl, H2SO4, Be

29-Jun-05 NOx: 0.09 #/mmbtu; CO: 0.15 #/mmbtu; SO2: 
0.11 #/mmbtu; PM/PM10; 0.018 #/mmbtu; 
VOC: 0.01 #/mmbtu

Proposed with low NOx 
burners w/ SCR on the boiler, 
dry scrubber for SO2, 
baghouse or ESP for PM, 
good combustion for CO and 
VOC.

NOx-1307, CO-2127, SO2-
1545, PM/PM10-275, VOC-
143, H2SO4-94, Pb-0.35

NMED Mike Fowler, 
505--955-8041

BACT issues remain unresolved to date

Oklahoma None
Texas City Public Service of San Antonio, 

Calaveras Lake Station
San Antonio (Bexar) Construct 1 pulverized Powder River basin coal fired boiler to 

yield 750 MW. Natural gas as start-up fuel. Existing power 
plant

750 November '03 02-Dec-03 NOx,CO,SO2, 
PM10,VOC,HF, 
H2SO4, Hg

01-Jan-05 April, 2009 NOx: 0.05 #/mmbtu; CO: 0.15 #/mmbtu; SO2: 
0.06 #/mmbtu; PM/PM10; 0.022 #/mmbtu; 
VOC: 0.0025 #/mmbtu; H2SO4: 0.0037 
#/mmbtu; Hg: 0.0000098 3/mmbtu

NOx: LNB/SCR; CO: cc; SO2: 
wet FGD; PM/PM10: FF, wet 
FGD; VOC-cc; H2SO4: wet 
FGD, FF; Hg: FF, wet FGD, 
SCR

NOx-1752, CO-5256, SO2-
2102, PM/PM10-771, VOC-
88, H2SO4-129, Pb-0.29, Hg-
0.34

TCEQ Erik 
Hendrickson, 
512-239-1095

Public hearing scheduled for 12/05

Texas LS Power, Sandy Creek Energy Station Reisel (McClennan) Construct 1 pulverized Powder River basin coal fired boiler to 
yield 800 MW. Fuel oil as start-up fuel. New power plant

800 January '04 12-Jan-04 NOx,CO,SO2, 
PM10,VOC,HF, 
H2SO4, Hg

Late 2004 Late 2008 NOx: 0.0 5 9#/mmbtu; CO: 0.15 #/mmbtu; SO2: 
0.1 0 2 #/mmbtu; PM/PM10; 0.040 33 #/mmbtu; 
VOC: 0.0036 #/mmbtu; H2SO4: 0.0037 7 
#/mmbtu, Hg: 0.000020 17 #/mmbtu

NOx: LNB/SCR; CO: cc; SO2: 
dry FGD; PM/PM10: FF; VOC-
cc; H2SO4: dry FGD, FF; Hg: 
dry FGD, FF

NOx-1804, CO-5380, SO2-
3585, PM/PM10-1490, VOC-
135, H2SO4-133, Pb-0.4; Hg: 
0.079

TCEQ Randy 
Hamilton, 512-
239-1000

Public hearing scheduled for 12/05

Texas Sempra Generation, Twin Oaks Power 
Plant, Unit 3

Bremond (Robertson) Addition of one new 600 MW, lignite (and other) fired utility 
boiler.

600 July '05 03-Aug-05 NOx,CO,SO2, 
PM10,VOC, HF, 
H2SO4, Pb, Hg

NOx: 0.07#/mmbtu; CO: 0.15 #/mmbtu; SO2: 
0.20 #/mmbtu; PM10; 0.035 #/mmbtu; VOC: 
0.0030 #/mmbtu; H2SO4: 0.020, #/mmbtu, Hg: 
0.430 tpy, Pb: 0.00042 #/mmbtu

NOx: LNB/SCR/OA; CO: cc; 
SO2: wet FGD; PM10: FF; 
VOC-cc; H2SO4: wet FGD, 
FF; Hg: wet FGD, FF, SCR

NOx-2038, CO-4364, SO2-
5818, PM10-1045, VOC-87, 
H2SO4-582, Pb-0.91, Hg-
0.43

TCEQ

Texas TXU Oak Grove Bremond (Robertson) New 1720 MW, lignite fired utility boilers (3). 1720 July '05 28-Jul-05 NOx,CO,SO2, 
PM10,VOC, HF, 
H2SO4, Pb, Hg

NOx: 0.1#/mmbtu; CO: 0.17 #/mmbtu; SO2: 0.2 
#/mmbtu; PM10; 0.040 #/mmbtu; VOC: 0.0045 
#/mmbtu; H2SO4: 0.0055 #/mmbtu, Pb: Hg: 
0.000145 #/mmbtu

NOx: LNB/SCR/OA; CO: cc; 
SO2: wet FGD; PM10: FF; 
VOC-cc; H2SO4: wet FGD, 
FF; PB: Wet FGD, FF; Hg: 
SCR, wet FGD, FF

NOx-7590, CO-13524, SO2-
15079, PM10-3170, VOC-
352, H2SO4-963, Pb-0.248, 
Hg-1.09

TCEQ

EPA Region 7

Iowa MidAmerican Council Bluffs Installation of one 790 MWe supercritical pulverized coal fired 
boiler designed for base load operation on Powder River 
Basin coal.  "Unit 4" will be co-located with existing Units 1-3.

790 September '02 30-Sep-02 16-Jul-03 NOx, CO, SO2, 
PM (with 
condensibles), 
PM10, VOC, Pb, 
F, TRS, H2SO4, 
Hg, HCl, TSM

06/03 Final.... NOx: 0.07 #/mmBtu (30-day), SO2: 
0.10 #/mmBtu (30-day), Pb: 0.00026 #/mmBtu, 
F: 0.0009 #/mmBtu, TRS: 0.001 #/mmBtu, 
H2SO4: 0.00421 #/mmBtu, PM-10: 0.025 
#/mmBtu (3-hr with condensibles), VOC: 
0.0036 #/mmBtu (3-hr), CO: 0.154 #/mmBtu 
(24-hour), 112(g) limits... Hg: 1.7#/Tbtu, HAP 
Acid Gases: 0.0029#/mmBtu HCl; Organic 
HAP: CO as surrogate; Metallic HAP: 1.04e-4 
#/mmBtu "total selected metals"

NOx-SCR, CO-cc, PM10-FF, 
SO2-DLS, Pb-FF, VOC-cc, 
Hg-activated carbon, HAP 
Acid Gases-DLS, Metallic 
HAP-FF

NOx-2689, SO2-4034, CO-
5166, PM10-605, VOC-126, 
Pb-0.88, H2SO4 mist-142, 
HF-22, TRS-30, RSC-30, 
Trace Metals-7.2, Organic 
HAPs-19.3, Acid Gas HAPs-
82.0, 

IDNR Chris Roling 
(515) 242-6002 
& Corey Detter 
(515) 281-4842

http://desmoinesregister.com/news/stories/c4788998/16963218.html
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Kansas Sand Sage (colocated at existing 
Sunflower Holcomb Power Station)

Holcomb (Finney) Installation of a 660 MWe (6,500 mmBtu/hr) pulverized PRB 
coal and gas-fired boiler, along with ancillary coal and ash 
handling equipment and cooling towers.  Proposed with ultra-
low NOx burners (no SCR), dry scrubber, and baghouse

660 June '01 06-Jun-01 08-Oct-02 NOx, CO, PM10, 
SO2, Pb, VOC

Final.... SO2 (0.15,30d); NOx (0.15*/0.08, 30d); 
CO (0.15, 3h?); PM10 (0.018 6-hr); VOC 
(0.0035,3h?); Pb (0.0004,3h?), * for 3 yrs after 
performance test; accepted "de minimis" HAP 
limits to avoid 112(g) review

NOx-ULNB, CO-cc, PM10-
FF, SO2-DLS, Pb-FF, VOC-
cc

NOx-2278, SO2-4271, CO-
4271, PM10-567, VOC-100, 
Pb-11.4

KDHE Rick Bolfing 
(785) 296-1576

Kansas Great Plains Power, Atchison 
Generating Station

Atchison (Atchison) Installation of one opposed-wall-fired, dry-bottom, boiler 
(8100 mmBtu/hr), subbituminous coal with No. 2 oil backup 
and associated equipment, including cooling tower

820 Jan '03 17-Mar-03 Appication 
Withdrawn

CO,SO2,NOx,P
M10,VOC,Pb

Proposed in Application... NOx (0.08,30d), CO 
(0.16), PM10 (0.018), SO2 (0.12,30d), VOC 
(0.0036); all except 
startup/shudown/malfunction

NOx - LNB(75%) & 
SCR(60%), PM10-
FF(99.77%), SO2-spray 
drier(94%) & low sulfur coal 
(5%S), CO-cc,

NOx-2838, SO2-4257, CO-
5676, PM10-668, VOC-128, 
Pb-0.59

KDHE Rick Bolfing 
(785) 296-1576

Identical project also proposed for Great Plains Weston Bend (MO).  At this 
point, Great Plains is seeking approval of both projects, but it is unclear 
whether both will be built.

Missouri Kansas City Power & Light, Hawthorn 
Power Station

Kansas City (Jackson) Installation of a 570 MWe pulverized PRB coal and gas-fired 
boiler (Unit 5, completely rebuilt following catastrophic 
explosion of existing unit), with SCR, dry scrubber, and 
baghouse

570 May '99 06-Jul-99 17-Aug-99 NOx, CO, PM10, 
SO2, Pb, VOC

08/99 08/99 05/01 Final... NOx: 0.08 #/mmBtu (30-day), 0.10 
#/mmBtu (24-hr), SO2: 0.12 #/mmBtu (30-day), 
0.13 #/mmBtu ( 3-hr)PM-10: 0.018 #/mmBtu, 
VOC: 0.0036 #/mmBtu, CO: 0.16 #/mmBtu, Pb: 
0.6 ton/yr; 112(g) not applicable to plant since 
final permitting action preceded December 20, 
2000 HAP finding.

NOx-SCR, CO-cc, PM10-FF, 
SO2-DLS, Pb-FF, VOC-cc

NOx-(530), SO2-(3795), CO-
4136, PM10-359, VOC-66, 
H2SO4-(1), Pb-0.6

MDNR-
KCMO

Jeff Creason 
(816) 513-6167

PSD triggered for all pollutants because of state's dual source definition, 
despite large reductions in NOx and SO2 emissions.

Missouri Great Plains Power, Weston Bend 
Generating Station (colocated at existing 
KCPL, Iatan Station)

Weston (Platte) Installation of one opposed-wall, dry-bottom boiler 
combusting low sulfur Wyoming subbituminous coal and oil 
(rated 8,100 mmBtu/hr)

820 Nov '01 Currently 
Under 

Review

NOx, CO, PM10, 
SO2, VOC

Proposed in Application.... SO2 (0.12,30d); NOx 
(0.08, 30d); CO (0.16, 3h?); PM10 (0.018,3h?); 
VOC (0.0036,3h?); 

NOx-SCR, CO-cc, PM10-FF, 
SO2-DLS/SDA (with PRB 
coal), Pb-FF, VOC-cc

NOx-2838, SO2-4257, CO-
5676, PM10-639, VOC-128, 
Pb-0.59

MDNR Kyra Moore  
(573) 751-4817

Identical project also proposed for Great Plains Atchison (KS).  At this point, 
Great Plains is seeking approval of both projects, but it is unclear whether 
both will be built.

Missouri City Utilities of Springfield, Southwest 
Power Station

Springfield (Greene) Construction of a new 275 MW pulverized coal (low sulfur 
western subbituminous) utility boiler and associated 
equipment

275 April '03 01-May-03 15-Dec-04 NOx, CO, PM10, 
SO2, VOC

Final.... SO2 (0.095,30d); NOx (0.08, 30d); CO 
(0.16, 3h); PM10 (0.018,3h); VOC (0.0036,3h); 
H2SO4 (1.84e-4,3h); Pb (2.56e-5)

NOx-SCR, CO-cc, PM10-FF, 
SO2-DLS/SDA (with PRB 
coal), Pb-FF, VOC-cc

'NOx-954, SO2-1143, CO-
1909, PM10-244, VOC-43, 
Pb-0.31, H2SO4-2.2, Hg-
.090, Pb-0.31, HCl-8.84, HF-
4.47

MDNR Kyra Moore  
(573) 751-4817

Synthetic minor limits taken to avoid 112(g) HAP review;  HAP limits are Hg 
(7.5e-6#/mmBtu); HCl (0.00073#/mmBtu); HF (0.00037#/mmBtu)

Missouri Associated Electric Cooperative, Inc. Norborne (Carroll) Greenfield installation of a new 660 MW supercritical 
pulverized coal (low sulfur western subbituminous) utility 
boiler and associated equipment

660 September '05 
(proposed)

Nebraska Omaha Public Power District Nebraska City Addition of one 660 MWn (6478 mmBtu/hr) coal-fired unit at 
the existing Nebraska City power station.  Also includes 
installation of 125 mmBtu/hr auxiliary boiler and 1837 hp 
diesel-fired emergency generator

660 February '04 25-Feb-04 09-Mar-05 NOx, CO, PM10, 
SO2, VOC, 
H2SO4, Pb, 
Fluorides, HAPS

12/05 05/09 Final... SO2 (0.095#/mmBtu,30d); SO2 
(0.163#/mmBtu, 24-h), SO2 (0.48#/mmBtu,3-
h), H2SO4 (0.0042#/mmBtu, NOx 
(0.07#NOx/mmBtu, 30d, following 18-mo 
optimization, interim 0.12), CO (0.16#/mmBtu, 
RM-average), PM10 (0.018#/mmBtu, F+C, RM-
average), VOC (0.0034#/mmBtu), Fl 
(0.0004#/mmBtu, RM-average), Hg-18e-6 
#/MWhr(1.98#/TBtu)

NOx-SCR-LNB, CO-cc, PM10-
FF, SO2-DLS/SDA (with PRB 
coal), Pb-FF, VOC-cc, Hg-
MACT

NOx-2002, SO2-2697, CO-
4544, PM10-538, VOC-96.9, 
Pb-0.12, H2SO4-119.2, 
Flourides-11.3, Hg-0.06, 
Total HAPs-55.4

NDEQ Clark Smith      
(402) 471-4204

see http://www.oppd.com/news/news.htm#Explore

Nebraska Municipal Energy Agency of Nebraska 
(colocated at existing City of Hastings, 
Gerald Whelan Energy Center)

Hastings Addition of one 220 MW (2,210.5 MMBTU/hr) pulverized coal 
dry bottom boiler, 74 MMBTU/hr auxiliary boiler, diesel-fired 
800 kW emergency generator, 50 hp diesel-fire fire pump

220 Oct '02 Oct '02 30-Mar-04 NOx, CO, PM10, 
SO2, Fluorides

SO2 (0.12 #/mmBtu,30d); NOx (0.08 #/mmBtu, 
30d); CO (0.15 #/mmBtu, 3h); PM10 (0.018 
#/mmBtu,3h); Fluorides (0.0004 #/mmBtu)

NOx-SCR, CO-cc, PM10-FF, 
SO2-DLS/SDA (with PRB 
coal), Pb-FF, VOC-cc, Fl 
(DLS-FF)

NOx-1164, SO2-1162, CO-
1550, PM10-199, PM-222, 
VOC-36

NDEQ Clark Smith      
(402) 471-4204

see http://www.nmppenergy.org/hastingsengineers.htm; project non-major 
for 112(g) so no limits established for HAPs

EPA Region 8

Colorado Tri-State Generation and Transmission 
Association

Southeastern Colorado 1200 MWe. see http://denver.bcentral.com/denver/stories/2001/03/12/story1.html, 
http://www.denverpost.com/Stories/0,1002,11%257E25323,00.html

Colorado Colorado Springs Utilities Colorado Springs (El 
Paso)

Addition of one 150 MW Circulating Fluidized Bed coal 
combustion boiler with fully integrated, multi-layered emission 
controls to produce what is predicted to be the cleanest coal 
plant in the world.  Will demonstrate fuel flexibility for western 
& eastern coals, as well as waste coals. 

150 Preapplication 
meeting only.

http://www.netl.doe.gov/coalpower/ccpi/proposal-pdf/cosprabs.pdf

Colorado Xcel Energy, Comanche Station Pueblo (Pueblo) Addition of Unit 3, an approximately 750 MW super critical 
pulverized coal boiler to the existing Comanche Station.

750 9/10/2004 
Revised 1/19/05

9/16/2004 
Revised 1/24/05

05-Jul-05 PM/PM10, SO2, 
NOx, VOC, CO, 
Pb, SAM, 
Fluorides, HF, 
TRS, RSC, Hg  

PM10 (filt) - 0.012 , PM (filt) - 0.013, PM10 
(total) - 0.02, PM (total) - 0.022 (three test 
runs);  CO - 0.13 (8-hr ave; Limit is 0.3 during 
Startup/shutdown); VOC - 0.0035 (three test 
runs); HF - 0.00049 (three test runs); SAM - 
0.0042 (three test runs); "BACT Equivalent" 
Limits per Settlement Agreement (state did not 
determine as BACT):   NOx - 0.08 (30 d.r.a.); 
SO2 - 0.1 (30 d.r.a.);   [all limits in lb/MMBtu]

PM/PM10 - pulse jet 
baghouse; NOx - SCR; SO2 - 
dry FGD, CO/VOC - 
combustion control; HAPs - 
cobenefit control & sorbent 
injection for Hg.

PM (total)- 703, PM10 (total)- 
638, SO2 - 3,250, NOx - 
2600, CO - 4,876, VOC - 119, 
Lead - 0.07, SAM - 110, 
Flourides/HF - 15.9, TRS - 
24.0, RSC - 24.0, HAPs - 
42.5.  Note that application 
proposes reductions in SO2 
and NOx from Units 1 and 2 
to offset Unit 3 increases. 

Colorado 
Dept Public 
Health & 
Environ.

Jackie Joyce The permit application nets out of PSD for NOx and SO2 by adding controls 
to existing units.   BACT Limits Proposed (lb/MMBtu):  PM Total (0.022, 3-
hr), PM Filt (0.015, 3-hr), PM10 Total (0.020 3-hr), PM10 Filt (0.013, 3-hr) 
SO2 (0.1, 30-day; Not BACT - net out), NOx (0.08, 30-day, Not BACT - net 
out), CO (0.15 no ave), VOC (0.0037 no ave), SAM (0.0029 no ave), HF 
(0.0005, 3-test runs), Hg (20.0*10E06 lb/MWh).   Ave. Coal Characteristics: 
8,200 Btu/lb; 0.287 %wt S; 5.75% ash content. 

Montana Composite Energy, Bear Creak 2000 see http://www.epsa.org/competition/index.cfm?section=competition

Montana Bull Mountain Development Company, 
No.1, LLC. 

Roundup (Musselshell) The Power Plant will consist of two coal-fired generating units 
and auxiliary equipment. Each unit will have a pulverized coal-
fired boiler and steam turbine-generator with a gross electrical 
output of 390 MW.  Pollution controls: dry FGD, SCR, and 
pulse jet baghouse.

780 16-Jan-02 21-Jul-03 CO, NOx, PM, 
PM10, Pb, SOx, 
VOC, HAP

PM10 (filt) - 0.015 (source test - submit 
emissions for consideration of lowering to 0.012 
after 18 mo);  NOx - 0.07 (24-hr ave) & 0.1 (1-
hr ave); SO2 - 0.15 (1-hr ave) & 0.12 (24-hr 
ave);  CO - 0.15 (source test); VOC - 0.003 (no 
ave); SAM - 0.0064 (sour

PM/PM10 - pulse jet 
baghouse;  NOx - SCR;  SO2 - 
dry FGD; CO/VOC - 
combustion control.

PM/PM10 - 508, SO2 - 3939, 
NOx - 2329, CO - 4917, VOC - 
99, Lead - 0.2, SAM - 113, 
HAPs - 91 

Dry FGD - 
$390/ton

Montana 
Dept 
Environ. 
Quality

David Klemp Coal characteristics (ave):  9,232 Btu/lb; 1.0% wt S

Montana Rocky Mountain Power, Inc. (Bison) Hardin, Montana Pulverized coal-fired boiler (1968 vintage) with a heat input of 
up to 1,304 MMBtu/hr to produce up to 900,000 pounds of 
steam pounds per hour. 

113 116 31-Jan-02 6/11/2002 
Revised 

12/22/004

CO, NOx, PM10, 
SOx, VOC, 
H2SO4, HCl, 
HF, and Hg

2004 PM/PM10 (filt) - 0.012 (source test);  PM/PM10 
(cond) - 0.024; NOx - 0.09 (30-day ave); SO2 - 
0.14 (1-hr ave, increment) & 0.11 (30-day ave, 
BACT);  CO - 0.15 (source test); VOC - 0.0034 
(no ave) SAM - 0.0063 (1-hr); HCl - 0.00118; 
HF - 0.00051; All limits in lb/MMBtu.  Hg - 5.8 
lb/Tbtu (1 hr ave)

PM/PM10 - multiclone & wet 
venturi scrubber, baghouse;  
NOx - SCR;  SO2 - wet 
venturi scrubber  dry 
scrubber; CO/VOC - 
combustion control.

PM/PM10 - 69 (filt), 137 
(cond), SO2 - 628, NOx - 514, 
CO - 857, VOC - 19

SCR - $355/ton Montana 
Dept 
Environ. 
Quality

David Klemp Coal characteristics (ave):  9,993 Btu/lb; 0.94% wt S.  12/04 revision to 
permit to change PM/SO2 emission control equipment originally proposed 
to baghouse and dry scrubber.  BACT limits were revisited for these 
pollutants only.

North Dakota Great River Energy Applied for some funding under ND's Lignite Vision 21 Project 500 see http://www.epsa.org/competition/index.cfm?section=competition, 
http://www.greatriverenergy.com/HTML/press/pre_01_Vision21.htm    
Project not moving forward.
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South Dakota Otter Tail Power Company Milbank (Grant) Adding one new 600 MW super-critical pulverized coal boiler 
to existing power plant that will be fired on PRB coal.

600 20-Jul-05 10-Aug-05 PM/PM10 - baghouse;  NOx - 
SCR (not subject to BACT);  
SO2 - wet scrubber (not 
subject to BACT;  H2SO4 - 
wet scrubber and baghouse; 
CO/VOC - combustion 
control.

PM/PM10 (total)- 933, SO2 - 
39, NOx - 39, CO - 4,262, 
VOC - 106, Lead - 0.5, 
H2SO4 - 131.  Note that 
application proposes 
reductions in SO2 and NOx 
from Unit 1 to offset Unit 2 
increases. 

South 
Dakota 
Depart of 
Environ. &  
Nat 
Resources

Kyrik 
Rombough

BACT Limits Proposed (lb/MMBtu):  PM/PM10 (total)(0.0 3, approx three-hrs 
for test runs), CO (0.16 , approx 3-hrs for test runs), VOC (0.0036, approx 
three-hrs for test runs), H2SO4 (0.005, approx three-hrs for test runs). [Coal  
Characteristics:  Subbituminous PRB Coal - characteristics not given in 
application]

Utah Intermountain Power Service Corp Delta (Millard) Add Unit 3 to existing power plant (pulverized coal fired) with 
fabric filter baghouse, low NOx burners and SCR, forced 
oxidation wet limestone FGD system, and combustion 
controls (CO & VOC).

950 09-Dec-02 03-Apr-04 15-Oct-04 PM10, SO2, 
NOx, CO, VOC, 
lead, sulfuric 
acid mist, HF, 
TRS, RSC

PM (filt) - 0.013 (3 test runs); PM10 (filt) - 0.012 
(3-test runs) ;  PM10 (total) - 221 lb/hr (0.024 
lb/MMBtu equiv - 24 hr block); NOx - 0.07 (30-
day); SO2 - 0.10 (24-hr) & 0.09 (30-day);  CO - 
0.15 (30-day); VOC - 0.0027 (3 test runs); SAM - 
0.0044 (24-hr block); Hg (bituminous) - 6.0 E-
06 lb/MWhr (12-mo roll); Hg (subbituminous) - 
20 E-06 lb/MWhr); Fluorides/HF - 0.0005 (3 test 
runs); Lead - 0.00002 ( 3 test runs)

PM/PM10 - Fabric filter 
baghouse; NOx - SCR; SO2 - 
wet FGD; CO/VOC - 
combustion control; HAPs - 
cobenefit controls

PM10 - 496.5, SO2 - 3,568, 
NOx - 2775, CO - 5,946, VOC 
- 107, Lead - 0.7, SAM - 174, 
HF - 20, TRS - 29, RSC - 29, 
HAPs - 198 

Utah 
Division of 
Air Quality

Milka Radulovic BACT Limits Proposed (lb/MMBtu):  PM10 (0.015 3-hr rolling ave), SO2 
(0.10 30-day rolling ave), NOx (0.07 30-day rolling), CO (0.154 no ave), 
VOC (0.0027 no ave), lead (0.00002 no ave), HF (0.001 no ave), SAM 
(0.027 no ave).   Coal Characteristics (design worst-case):  11,193 Btu/lb; 
0.75% wt S (calendar year ave); 12.0% Ash 

Utah PacifiCorp - Hunter Castle Dale (Emery) Add Unit 4 to existing power plant (pulverized coal fired) with 
fabric filter baghouse, low NOx burners and SCR, and forced 
oxidation wet lime scrubber system, and combustion controls 
(CO & VOC).

575 14-Nov-03 PM, PM10, SO2, 
NOx, CO, VOC, 
lead, SAM, HF, 
TRS, RSC

PM10 - 343, SO2 - 1348, NOx 
- 1645, CO - 3656, VOC - 61, 
Lead - 0.4, SAM - 4.3, HF - 
8.4, TRS - 9.9, RSC - 9.9, 
HAPs - ~ 45 

Utah 
Division of 
Air Quality

BACT Limits Proposed (lb/MMBtu) (Note that there are no proposed BACT 
limits for SO2 and NOx, as the application nets out of PSD for these 
pollutants.  There are also no BACT limits for lead or sulfur compounds.):  
PM10 (0.015), SO2 (0.10 30-day rolling ave)

Wyoming Independent Energy Group of Black 
Hills Corporation @ Wygen Unit 1

Gillette Pulverized coal fired Electric Generating Plant 80 04-Jun-96 04-Jun-96 06-Sep-96 SO2, NOx, CO, 
VOCs, 

PM(filt): 0.02, SO2:0.20(2-hr rolling), 0.17 (30-
day), NOx: 0.22(30-day rolling), 0.2(365-day 
rolling), CO: 0.15, 0.015

PM-ESP, NOx-LNB/OFA, 
SO2-CDS, VOC/CO-
Combustion control

PM-89, SO2-755, NOx-888, 
CO-666,VOCs-67

WDEQ Bernard J. 
Daley

see http://www.babcock.com/pgg/pr/wygen.html

Wyoming Black Hills Power and Light (WYGEN 2) Gillette Pulverized Coal Fired Electric Generating Plant 500 26-Apr-02 06-May-02 26-Sep-02 CO, NOx, 
PM,PM10, 
PB,SOx,VOC,HA
P

PM/PM10 (filt): 0.012 (source test); SO2: 0.1 
(30-day ave) 0.15 (3-hr block); NOx: 0.07 (30 
day);  CO: 0.15 (source test), VOC: 0.01 
(source test).  Limits in lb/MMBtu.

PM10 - multiclone & wet 
venturi scrubber;  NOx - SCR;  
SO2 - Spray dryer/absorber; 
CO/VOC - combustion 
control.

PM/PM10 - 270, SO2 - 2254, 
NOx - 1578, CO - 3381, VOC - 
225, SAM - 104, HAPs - 110 

Spray Dryer - 
$569/ton;  SCR - 
$4100/ton

Wy Dept of 
Environ. 
Quality

Bernard J. 
Daley

PRB Coal Characteristics (design): 7,950 Btu/lb; 1.0% wt S

Wyoming North Amercian Power Group Wright 274 see http://www.epsa.org/competition/index.cfm?section=competition
Wyoming Ziegler Coal Holding Wright 240 see http://www.epsa.org/competition/index.cfm?section=competition

EPA Region 9

Arizona Unisource Energy @ Tuscon Electric's 
Springerville Station

Tucson 2 - 360 MW units, final committment to procede, July 2001, 
online 2004 and 2005

720 see 
http://www.tucsonelectric.com/News/NewsReleases/2001/UNS010201.htm

New Mexico (Navajo) Sithe Global - Desert Rock Energy 
Facility

25 miles SW of 
Farmington, NM 

2 x 750 MW greenfield, mine mouth plant 1500 25-Feb-04 NOx (0.06 lb/mmbtu, 24-hr), CO (0.10 
lb/mmbtu, 24-hr), SO2 (0.06 lb/mmbtu, 24-hr), 
VOC (0.03 lb/mmbtu), PM10 (0.02 lb/mmbtu)

NOx - LNB and SCR, SO2 - 
limestone wet FGD, PM - 
baghouse

NOx - 3,315, CO - 5,526, 
PM10 - 1,105, SO2 - 3,315, 
VOC - 162, Lead - 0.59

Region 9 Located on Navajo reservation

New Mexico (Navajo) BHP Billiton - Cottonwood Energy 
Center

Four Corners area, NM One 550 MW coal-fired sub-critical boiler, 495 net. 495 23-Mar-04 NOx (0.06 lb/mmbtu), CO (0.14 lb/mmbtu), 
SO2 (0.06 lb/mmbtu), VOC (0.0072 lb/mmbtu), 
PM10 (0.02 lb/mmbtu)

NOx - LNB and SCR, SO2 - 
limestone wet FGD, PM - 
baghouse

NOx - 1,351, CO - 3,139, 
PM10 - 464, SO2 - 1,350, 
VOC - 162, Lead - 0.59

Region 9 Competitor of Desert Rock.  Only one will be built. Application on hold.

California None
Hawaii None
Nevada Duke Energy (White Pine) 2 - 650 MW coal-fired units Conceptual
Nevada LS Power White Pine area near UT 

border
1600 MW 1600 Conceptual dry scrubbing for SO2 NDEP Application not submitted yet.

Nevada Sempra Energy - Granite Fox Power Gerlach (Washoe) 1450 MW greenfield plant 1450 NDEP Application withdrawn.  Resubmittal expected in last quarter of 2005

Nevada Newmont Mining, TS Power Plant Eureka County 200 MW pulverized coal-fired boiler (four oil-fired combustion 
turbines to be used for back-up power).

200 01-Oct-04 09-Nov-04 05-May-05 NOx (0.067 lb/MMBTU, 24-hr rolling average); 
CO (0.15 lb/MMBTU, 24-rolling average); SO2 
(0.09 lbs/MMBTU 24-hr rolling average & 95% 
control when sulfur content > 0.45%; 0.065 
lbs/MMBTU 24-hr rolling average & 91% control 
when sulfur content < 0.45%); PM/PM10 0.012 
lbs/MMBTU (24-hr rolling average)

Low-NOx burners and SCR; 
combustion controls; Low-
sulfur coal and Dry Scrubber; 
fabric filters

PM10 - 87, SO2 - 194, CO - 
316, Nox - 234, VOC - 12, 
Lead - 0.02, 

NDEP Appeal filed with EAB by ACE on 6/3/05

Nevada Touquop Energy Project Mesquite (Clark County) 750 MW 750 NDEP Application not submitted yet.

American Samoa None
Guam None

EPA Region 10

Alaska Arctic Slope Regional Corporation Point Lay (North Slope 
Borough)

Greenfield coal-fired power plant at mine mouth. Applicant is developing meteorological monitoring network in preparation for 
PSD permit application.

Alaska Golden Valley Electric Association Healy (Denali Borough) Retrofit existing Department of Energy Clean Coal 
Technology pulverized coal boiler to a conventional system.  
The boiler has been idle since 1999.

50 None submitted ADEC On March 19, 2004, GVEA made an offer to purchase Healy Unit 2 from 
Alaska Industrial Development and Export Authority.  On July 3, 2004, 
GVEA withdrew its offer after AIDEA announced it was rejecting the offer in 
a July 23 meeting.  AIDEA is pursuing other partners for this project.

Idaho Sempra Energy Resources Jerome (Jerome County) Idaho Valley Energy.  Conventional coal-fired power plant. 600 None submitted IDEQ Mike Simon 
(IDEQ) @ 
208.373.0212

http://www.mountainhomenews.com/story/1065754.html 
http://www.sempra.com/news_performance2005Q2_IdahoValley.htm

Idaho Undetermined Idaho Falls (Bonneville 
County)

Coal-fired power plant retrofit of shutdown boiler at the Idaho 
National Laboratory.

50 None submitted IDEQ Mike Simon 
(IDEQ) @ 
208.373.0212

Regional Development Alliance is hoping to secure the rights to a 
Department of Energy coal-fired power plant at the Idaho National 
Laboratory.  The plant has been shutdown since 1999.  The organization 
would lease the boiler from the DOE, and a subcontractor would operate 
the plant.

Idaho Undetermined Shoshone-Bannock 
Reservation outside 
Pocatello (Bannock)

Coal-fired power plant using PRB coal 550 None submitted EPA Governor of Idaho has formed a task force (Idaho Optimum Initiative) to 
evaluate the development of the old FMC (elemental phosphorus) industrial 
site.  Plans to construct both a coal-fired power plant and an ethanol plant 
are being discussed.  
http://www2.state.id.us/gov/mediacenter/press/pr02/prdec02/Pr_132.htm

Oregon Portland General Electric Boardman (Morrow) Additional coal-fired power generation at existing coal-fired 
power plant.

New project is speculation at the moment.
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Oregon PacifiCorp ? ? 500 None submitted ODEQ http://www.netl.doe.gov/coalpower/oces/pubs/ncp.pdf
Washington Composite Power Richland (Benton County) Develop former Washington Public Power Supply System 

sites 1&4.
2500 None submitted EPA & WA 

EFSEC
Permitting authority has not been contacted by the developer.  
http://www.compositepower.com/index.html

Washington US Electric Power Blaine (Whatcom County) Earliest on-line projection is April 2004.  http://archives.seattletimes.nwsource.com/cgi-
bin/texis/web/vortex/display?slug=coal23m&date=20010323&query=us+elec
tric+power, http://www.globaltexinc.com, http://www.uselectricpower.com, 
US Electric Power plans to partially offset CO2 emissions with in-state 
reforestation project, Size of project likely to increase to 349 MW as State of 
Washington Energy Facility Site Evaluation Council raises applicability 
threshold from 250 MW to 350 MW.

Total 44897

STRIKE THROUGH 
means project no longer being evaluated
at this time
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